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PREFACE 


The  metric  system  of  measurement  is  working  its  way  into  all  aspects 
of  American  life:  sports,  schools,  health  care,  gasoline  pumps,  wine  and 
liquor,  manufacturing,  weather  reports,  and  soft  drink  bottles.  The  U.S. 
Metric  Board  was  established  to  assist  individuals,  groups,  governments, 
companies,  and  others  who  voluntarily  choose  to  convert  to  using  the  metric 
system.  One  of  their  missions  is  research  on  how  conversion  to  metric 

occurs  and  what  its  effects  are  on  those  who  convert  and  on  the  nation. 

/ 

Over  the  last  decade,  the  effects  of  metric  conversion  on  small  busi¬ 
nesses  has  be  n  the  subject  of  controversy,  concern, and  conjecture. 
Enthusiasts  for  metric  argue  that  conversion  would  benefit  small  businesses 
in  two  ways.  It  would  expand  their  markets  —  especially  export  markets. 

It  would  also  improve  business  by  making  production  processes  more  rational. 
Dissenters  argue  that  conversion  is  unnecessary  and  possibly  harmful  to 
the  large  majority  of  the  nation's  small  businesses.  They  see  the  primary 
benefits  of  conversion  going  to  the  large  corporations  —  especially  the 
multi-national  corporations. 

Against  this  backdrop  of  controversy,  the  U.S.  Metric  Board  is  ful¬ 
filling  its  statutory  mission  to  find  out  what  happens  to  small  businesses 
when  they  convert.  This  is  the  second  U.S.  Metric  Board  sponsored  study  of 
small  business.  The  first  project  was  a  ground  breaking  survey  of  metric 
activities  and  attitudes  in  small  businesses.  This  study  was  designed  to 
move  beyond  the  atomic  data  of  the  survey  to  develop  holistic,  detailed 
accounts  of  conversion.  The  plan  was  to  locate  a  few  small  businesses 
which  had  made  substantial  investment  in  converting  to  metric.  Substantial 
investment  would  provide  the  context  for  detailed  accounts  of  the  costs, 
benefits,  anticipations,  problems,  and  opportunities  and  results  of  small 
business  conversions.  Part  of  the  plan  involved  studying  a  constellation  of 
suppliers  and  customers  of  the  key  small  companies.  The  constellation  would 
extend  the  holistic  analysis  outside  the  key  companies  and  reveal  external 
causes  and  effects  of  conversion. 

In  the  first  stages  of  the  project  the  team  sought  contacts  with  small 
businesses  for  two  purposes:  (a)  to  improve  the  analytical  plan  through 
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discussions  with  successful  converters  and  (b)  to  locate  possible  key 
companies  for  in-depth  analysis.  As  difficulties  arose  in  locating 
successful  converters  and  key  companies,  the  search  changed.  This  report 
recounts  how  the  search  progressed  and  what  was  found. 

The  search  was  revealing  and  highly  productive  in  an  unexpected  way. 

Very  few  companies  qualify  for  in-depth  analysis.  However,  talking  to  over 
1100  companies  revealed  a  fascinating  policy-rich  portrait  of  metric  prod¬ 
uction  bv  America's  small  businesses. 

Several  people  were  instrumental  to  the  work.  Marcy  Carnavan  and 
Kathryn  Rucker  contacted  many  of  the  1100  businesses.  Teresa  Gorman,  Lisa 
Heinz,  Andrea  Coolidge,  Silvia  Marinilli,  and  Grant  Prillaman  assisted  through¬ 
out  the  project.  Terry  Saunders  Parsons  was  responsible  for  administration; 
Bernice  Mann  produced  the  report.  At  the  U.S.  Metric  Board,  Gene  Visco, 

Ed  McEvoy  and  Stan  Parent  were  enthusiastic,  attentive  patrons  ever  helpful 
in  guiding  us  through  this  difficult  task.  David  Freund  of  USMB  helped  us 
find  our  way  through  the  USMB  information  files.  Mary  Foote  of  Damans 
Associates  was  particularly  helpful  in  establishing  contacts  with  respon¬ 
dents  to  the  first  small  business  study.  Bruce  Kirchoff  and  Bruce  Phillips 
of  the  Small  Business  Administration  (SBA),  Charles  Thiel  of  the  Federal 
Emergency  Management  Agency  (FEMA),  David  Goldman  of  the  National  Bureau 
of  Standards  (NBS),  G.  Patrick  Johnson  of  the  National  Science  Foundation 
(NSF) ,  and  David  Gorin  of  the  American  National  Metric  Council  (ANMC)  gave 
indispensable  assistance  during  the  search. 
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SUMMARY 


General  Finding 

There  is  a  widespread  capability  among  the  nation's  small  businesses  to 
produce  metric  products.  However,  the  investment  and  extent  of  conversion 
for  most  small  businesses  is  very  small  and  unimportant.  Developing  a  metric 
capability  is  seen  by  most  businesses  as  a  routine,  unexceptional,  necessary 
cost  of  doing  business.  Conversion  to  metric  by  small  businesses  is  usually 
the  result  of  demands  from  existing  customers  —  expecially  large 
corporations.  Few  small  businesses  have  converted  to  increase  foreign  sales. 
The  capability  developed  by  small  businesses  to  produce  metric  products  is 
widespread  b:  shallow.  Unusual  or  big  demands  for  metric  products  are 
likely  to  be  difficult  for  most  small  businesses  to  handle  with  present 
capabilities. 

Search  and  Strategy 

These  conclusions  are  derived  from  contacts  with  1,161  businesses  -- 
small  businesses  (868)  and  the  large  businesses  they  supply  (293).  The 
purpose  of  these  contacts  was  to  locate  a  few  small  businesses  for  in-depth 
analysis  of  the  costs,  benefits,  problems,  and  opportunities  posed  by 
conversion  to  the  metric  system.  To  find  small  businesses  with  sufficient 
activity  to  warrant  extensive  analysis  of  co^ts  and  benefits,  the  study 
concentrated  on  small  businesses  that  had  made  substantial  investments  in 
converting  to  metric.  Following  the  results  of  previous  research  and  the 
advice  of  experts,  the  study  team  searched  among  small  manufacturers  for 
manufacturers  of  hard  metric  products;  they  would  be  most  likely  to  make 
substantial  investments  in  conversion  since  they  would  be  purchasing  new 
production  equipment  to  incorporate  metric  dimensions.  The  focus  on 
substantial  investments  eliminated  over  90%  of  small  businesses  --  wholesale 
trade,  retail  trade,  service,  and  other  types  of  companies. 

The  search  strategy  was  evolutionary  and  convergent.  In  looking  for 
substantial  investors  in  metric  conversion,  many  sources  were  used:  the 
metric  literature,  trade  press,  trade  and  husiness  associations,  informed 
observers,  large  corporations,  and  companies  contacted  in  previous  USMB 
research.  A  comprehensive  and  intensive  search  was  made  of  the  industrial 
base  of  Pennsylvania  and  Maryland  --  states  with  many,  diverse  industries. 


A 


Number  and  Investments  of  Metric  Small  Businesses 

From  this  directed  search  for  small  businesses  making  substantial 
investments  in  metric  conversion,  only  a  handful  of  companies  (a)  considered 
their  investment  substantial,  and  (b)  spent  over  $10,000  in  converting  to 
metric.  Specifically: 

0  Three  companies  spent  over  $10,000  on  conversion  and  considered  the 
investment  substantial;  another  four  spent  over  $10,000  but  did  not 
see  the  investment  as  substantial.  These  seven  represent  less  than 
1%  of  all  the  small  businesses  contacted  —  less  than  3%  of  all  the 
metric  producing  small  businesses  contacted. 

#  Three  of  every  ten  small  businesses  contacted  made  hard  metric 
products.  Most  of  these  companies  made  insubstantial  investments 
in  conversion  —  by  their  own  estimate  and  in  tenns  of  che  $10,000 
threshold.  Several  companies  had  always  producer  metric  products. 

0  The  other  seven  out  of  every  ten  small  businesses  contacted 
continue  to  produce  using  only  customary  dimensions. 

Findings  on  the  Conversion  Process 

In  the  course  of  contacting  these  1,100  companies,  a  number  of 
interesting  and  important  findings  concerning  conversion  emerged: 

0  Most  small  businesses  convert  part  of  their  production  to  metric 
because  of  customer  demands.  Usually  the  customer  is  a  large 
corporation  that  has  converted  to  metric. 

0  Few  companies  convert  more  than  a  very  small  percentage  of  their 
production  to  metric. 

0  Most  companies  respond  to  metric  requests  by  converting  the  request 
into  customary  units  and  producing  it  using  conventional  machines. 

0  Conversion  has  cost  small  businesses  very  little.  Most  companies 
have  spent  less  than  $5,000,  often  around  $1,000,  converting  to 
metric.  Low  cost  electronic  dual  readouts  have  made  conversion 
easy  and  relatively  inexpensive. 

0  Conversion  occurs  on  the  margin.  Most  businesses  do  not  shift  to 
metric  all  at  once.  As  new  machines  are  ordered  or  new  tools 
bought,  small  businesses  purchase  tools  and  machines  that  can 
produce  in  both  metric  and  customary  units.  Few  make  major 
purchases  solely  for  metric  production. 


•  Conversion  to  metric  is  often  spurred  by  the  need  to  repair, 
modify,  or  replace  foreign  machinery.  In  a  number  of  industries 
such  as  mining,  candy  machinery,  and  electron  microscopes,  all 
machinery  is  made  overseas.  To  fix  this  metric  machinery,  local 
suppliers  and  service  companies  must  begin  to  deal  with  metric 
dimensions . 

•  Metric  activity  is  greatest  in  the  machine  and  fabricated  metal 
products  industries  —  industries  making  products  for  other 
industries.  Metric  has  made  few  inroads  to  the  highly  diffuse 
consumer  industries,  such  as  food,  apparel,  leather  goods,  and 
furniture. 

•  Lar;  corporations  often  assist  their  small  business  suppliers  in 
meeting  their  metric  demands.  It  is  in  both  parties'  interests. 

•  There  is  little  awareness  of  or  interest  in  sector  planning 
related  to  metric  conversion.  Conversion  occurs  on  an  individual 
company  level;  few  companies  know  of  others  in  their  area  or 
their  industry  that  have  converted  to  metric. 

The  portrait  drawn  here  is  one  of  a  widespread  but  shallow  capability 
to  produce  to  metric  dimensions.  How  this  thin  capability,  developed 
i ncrementa 1 ly ,  would  respond  to  a  major  surge  in  the  demand  for  metric 
products  is  unclear. 

Interpretation 

The  importance  of  small  businesses  to  metric  conversion  has  been 
highlighted  repeatedly  —  in  Congressional  reports  on  metric,  in  the 
language  of  the  Metric  Act  of  1975,  in  the  inclusion  of  small  business 
representatives  on  the  U.S.  Metric  Board,  and  in  the  establishment  of  a 
Small  Business  Advisory  Group  of  the  American  National  Metric  Council. 

The  effect  of  conversion  on  small  businesses  has  been  a  central  concern  in 
the  metric  debate.  To  characterize  the  past  decade's  debate,  at  one  extreme 
stand  the  metric  enthusiasts  who  see  benefits  to  all  in  a  rapid  and  complete 
shift  to  metric  production.  At  the  other  extreme  are  the  hard-line 
traditionalists  who  see  little  justification  for  metric  conversion  --  an 
unnecessary,  non-competitive  waste  of  resources.  This  section  discusses 
the  implications  of  this  study's  findings  for  the  various  issues  that 
separate  these  two  positions. 
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The  issues  relate  to: 

•  The  extent  of  conversion; 

•  The  cost  of  conversion; 

0  The  nature  of  conversion; 

0  The  motivation  for  conversion; 

0  The  equity  of  conversion; 

0  The  pace  of  conversion; 

0  The  future  of  conversion. 

Exhibit  1  illustrates  the  implications  of  the  study  findings  on  each  of 
the  seven  issues.  The  dart  (£)  on  the  scale  indicates  the  pole  of  the 
controversy  the  findings  favor.  For  example,  if  the  dart  is  near  the 
enthusiast  position,  as  in  the  case  of  costs,  the  findings  favor  the 
enthusiasts'  interpretation  of  that  particular  issue.  The  findings  support 
both  positions  but  on  different  issues.  On  several  issues  they  come  down 
close  to  the  middle.  The  following  describes  the  rationale  behind  the 
position  of  each  of  the  darts. 

Extent  of  Conversion 

The  enthusiasts  argue  that  conversion  is  occurring  in  all  sectors  of 
the  economy.  The  hardliners  argue  that  metric  has  seen  its  heyday  --  the 
flurry  of  activity  surrounded  the  passage  of  the  1975  Act;  the  level  of 
activity  has  remained  constant  or  declined  since  then.  The  study's  findings 
indicate  a  widespread  capability  to  produce  metric  products  for  a  wide  range 
of  manufacturing  industries.  However,  these  industries  are  concentrated  in 
the  metals  and  machinery  related  manufacturing  industries.  Many  consumer 
industries  remain  customary. 

Cost  of  Conversion 

The  hardliners  argue  that  the  costs  of  metric  conversion  would  be  a 
substantial  drain  on  the  limited  resources  of  the  small  business. 

Enthusiasts  cite  the  experience  of  larger  companies  in  stating  that  the 
costs  of  conversion  are  much  less  than  most  businesses  estimate.  From  the 
responses  of  the  257  metric  small  businesses,  the  costs  of  conversion  are 
unimportant  —  primarily  because  the  extent  of  conversion  is  so  small.  Most 
companies  feel  that  a  full  scale  conversion  is  unnecessary  and  prohibitively 
costly. 
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EXHIBIT  1 

FINDINGS  ON  THE  ISSUES  CONCERNING  METRIC  CONVERSION  AND  SMALL  BUSINESSES 


Issue 


ENTHUSIASTS 

Extent  of  Conversion 

HARD  LINERS 

Widespread  in  many  industries 

x  .^.  .  .  0  .  .  .  .  x 

Moving  slowly;  few  industries 

Cost  of  Conversion 

Trivial  costs  with  caution 

...  0  ....  x 

Possible  major  economic  losses 

Nature  of  Conversion 

Hard  conversion  of  products 
and  processes  in  many  areas 

x  .  .  .  .  0  .  .  .^.  x 

Dual  measurement;  conventional 
measurement  clearly  dominates 

Hot 

ivation  for  Conversion 

Voluntary  search  for  new 
markets  -  home  and  abroad 

x  ....  0  ...  ^  x 

Involuntary  conversion  forced 
by  demands  from  larqe  corporations 

Equity  of  Conversion 

All  will  benef i t 

X  ^  X 

Multinationals  benefit  at  the 
expense  of  small  businesses. 

Pace  of  Conversion 

Rapid  and  complete 

x _ £ _ X 

Ad-hoc,  as  needed 

Future  of  Conversion 

Complete  conversion  in 
the  near  future 

X  ....  ^  ....  X 

Limited  conversion  over  the  long 
term;  consumer  never  converts 

Nature  of  Conversion 

For  the  enthusiast,  conversion  to  metric  implies  an  extensive  and 
complete  shift  of  all  measurement  to  metric  dimensions;  conversion  is 
adopting  a  new  language.  For  the  hardliners,  conversion  is  more  like 
bilingualism;  metric  should  be  used  only  when  it  is  asked  for.  The  primary 
measurement  system  in  the  U.S.  is  customary  and  will  continue  to  be  so 
for  the  indefinite  future.  According  to  the  study,  conversion  most  closely 
approximates  the  hardliner  position  --  few  companies  have  converted  more 
than  a  negligible  amount  of  their  production  to  metric.  Much  of  that 
production  is  done  using  customary  units. 

Motivation  for  Conversion 

According  to  the  hardliners,  the  only  reason  small  business  will 
convert  to  metric  is  if  it  is  forced  to  by  government  or  big  business;  small 
businesses  have  little  interest  in  export  trade  --  the  key  force  behind 
conversion.  Given  their  view  regarding  the  unnecessary  costs  of  conversion, 
hardliners  feel  conversion  would  definitely  harm  small  businesses.  The 
enthusiasts  feel  small  businesses  will  voluntarily  convert  when  they  see 
the  rest  of  the  industry  converting;  this  would  be  easiest  to  accomplish  if 
there  were  a  plan  and  a  mandate  for  change.  Short  of  that,  the  smart  small 
business  person  will  see  the  value  in  converting  to  improve  domestic  as  well 
as  export  business,  according  to  the  enthusiast.  The  results  of  the  search 
indicate  that  most  small  businesses  do  not  convert  until  they  are  forced  to 
by  the  demands  of  their  customers  —  usually  large  businesses.  Few  of  them 
are  involved  or  interested  in  export  trade. 


Equity  of  Conversion 

The  enthusiasts  argue  that  converting  small  businesses  to  metric  will 
benefit  all  --  large  business,  consumers,  small  business  --  by  improving  the 
nation's  export  position.  Also,  once  the  initial  problems  are  overcome,  the 
conversion  will  make  calculations  simpler.  To  the  hardliner,  the  conversion 
to  metric  will  benefit  big  business,  especially  the  multinationals.  It  will 
hurt  labor,  small  business,  and  the  consumer  as  they  absorb  the  necessary 
costs  of  conversion.  The  findings  on  this  issue  are  ambiguous.  Conversion 
clearly  helps  large  business.  However,  as  it  occurs  at  present  --  gradually 
and  at  low  cost  --  it  is  not  hurting  small  business,  labor,  or  consumers. 
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It  is  not  necessarily  benefiting  these  groups  either.  Few  small  businesses 
use  metric  to  expand  their  markets  or  to  rationalize  their  production 
processes.  One  element  promoting  equity  in  conversion  has  been  the 
active,  albeit  self-interested,  assistance  offered  by  big  businesses  to  the 
small  business  converter. 

Pace  of  Conversion 

The  hardliners  argue  that  conversion  to  metric  should  be  completely 
voluntary;  in  addition,  it  should  be  undertaken  on  an  as  needed  basis,  that 
is,  as  needed  by  the  individual  company.  The  enthusiast  would  prefer  a 
mandate  for  conversion  to  metric  measurement  to  ease  the  problems  of 
transition  and  reduce  inequity.  Short  of  a  mandate  the  enthusiast  feels 
that  the  industry  should  cooperate  and  plan  for  conversion.  The  findings 
of  this  study  indicate  conversion  is  occurring  on  an  ad  hoc,  unplanned  basis 
as  demands  from  existing  customers  warrant  the  conversion.  There  does  not 
appear  to  be  a  shared  image  in  any  of  the  industries  of  what  the  future 
holds  for  metric.  There  is  also  little  knowledge  of  what  others  in  the 
industry  are  doing  to  convert  to  metric. 

The  Future  of  Conversion 

The  enthusiast  sees  a  metric  America  in  the  near  future.  The  pressures 
of  an  all  metric  world  make  conversion  of  the  U.S.  inevitable.  All  sectors 
of  the  economy,  including  consumer  gooc1-,  will  convert.  Hardliners  insist 
that  America  remains  powerful  in  the  global  economy  and  therefore  will  not 
be  forced  to  convert  to  metric  by  the  actions  of  other  nations.  The  only 
ones  who  will  convert  are  the  large  multinationals  who  sell  to  foreign 
customers.  At  most,  according  to  hardliners,  conversion  will  only  occur  in 
basic  and  intermediate  production,  not  in  consumer  goods.  Again,  the 
results  are  ambiguous  on  this  point.  Some  contacts  see  conversion  as 
inevitable;  for  others,  it  was  a  fad  whose  time  has  come  and  gone.  Most  of 
the  conversion  has  been  in  basic  and  intermediate  industries  --  small  as  well 
as  big  businesses  have  made  the  change.  The  future  --  especially  as 
reflected  in  the  perceptions  of  the  small  business  persons  contacted  --  is 
uncertain. 


The  metric  debate  is  typical  of  one  kind  of  public  policy  controversy 
in  which  a  major  action  or  development  is  possible.  Large  and  powerful 
interests  mobilize  and  take  strong  positions,  but  there  is  a  dearth  of 
solid  policy-oriented  information.  The  result  is  a  tendency  toward  extreme 
intransigent  positions.  The  research  shows  that  no  extreme  is  justified. 
Conversion  is  neither  as  extensive  nor  as  voluntary  as  enthusiasts  would 
like  to  believe.  It  is  not  as  costly  or  as  inequitable  as  the  hardliners 
claimed. 

The  present  polic.,  :f  drift  has  developed  a  broad  but  shallow  metric 
capability  among  America's  manufacturers.  This  policy  has  engendered  little 
cost  and  few  problems  for  the  nation's  small  businesses.  They  are  managing 
quite  adequately  in  the  present  situation.  The  policy  of  drift  is  not  doing 
the  nation  any  visible  harm.  However,  it  is  not  doing  the  nation  any  good. 

Major  shifts  in  the  demand  for  metric  products  are  not  likely  to  be 
handled  by  present  capabilities.  Forcing  such  changes  through  procurement 
or  government  mandate  could  engender  the  often  cited  problems  of  costs  and 
inequities.  However,  without  a  significant  push,  the  metric  capability  of 
the  nation's  small  businesses  may  not  develop  beyond  its  current  state. 

While  further  understanding  of  the  effects  on  small  business  of 
conversion  to  metric  would  be  useful,  perhaps  more  in  the  public  interest 
would  be  pursuing  positive  policy  questions  such  as: 

•  Can  metric  conversion  assist  the  reindustrialization  of  the 
American  economy? 

•  Can  accelerated  metric  conversion  develop  more  extensive  and 
diversified  export  trade  and  better  balance  of  payments? 

•  Is  accelerated  metric  conversion  a  potential  benefit  for  the 
economic  health  of  the  nation? 

The  fundamental  question  remains  unanswered  and  ignored.  What  is  the 
desired  future  of  metric  conversion  in  the  United  States? 


INTRODUCTION 


The  metric  system  of  measurement  is  gaining  acceptance  in  many  areas 
of  American  life  --  from  schools  to  missiles,  from  weather  reports  to  liquor 
bottles,  from  pills  to  gasoline.  As  the  nation  adopts  the  metric  system, 
problems  arise.  That  is  the  nature  of  change.  Should  there  be  only  one 
official  measurement  system?  What  about  the  costs  of  dual  inventories? 

What  is  the  effect  of  conversion  to  metric  on  worker  job  security?  On 
advancement?  On  collective  bargaining?  Who  pays  for  conversion  —  The 
consumer?  The  taxpayer?  The  corporations  which  convert?  How  should  they 
pay?  What  is  voluntary  conversion? 

These  and  other  issues  have  been  raised  in  the  decade  of  debate  over 
metric  conversion  in  the  U.S.  A  matter  of  intense  concern  has  been  the 
consequences  of  conversion  for  the  nation's  small  businesses.  Enthusiasts 
of  metric  conversion  argue  that  metric  conversion  would  be  inexpensive 
and  would  open  new  markets,  here  and  abroad.  Enthusiasts  argue  that  conver¬ 
sion  should  be  planned  and  executed  within  a  definite  period,  so  that  no 
one  will  suffer  unduly  from  conversion.  Others  argue  that  conversion  is 
unnecessary  for  the  majority  of  America's  small  businesses  --  locally 
oriented  retail  and  service  businesses  such  as  dry  cleaners,  grocers,  gas 
stations,  plumbers,  clothing  stores,  and  cab  companies.  Antagonists  see 
metric  as  most  likely  to  benefit  large  corporations  --  especially  multi¬ 
national  corporations.  Labor,  small  businesses,  and  consumers  would  in  effect 
subsidize  the  conversion  benefits  for  these  larger  corporations.  A  factor 
in  the  argument  against  conversion  is  the  belief  that  the  costs  of  con¬ 
version  are  much  larger  than  the  enthusiasts  admit. 

In  discharging  its  statutory  responsibility,  the  U.S.  Metric  Board 
has  sponsored  research  to  improve  our  understanding  of  the  nature  and 
effects  of  metric  conversion  among  small  businesses.  This  is  the  second 
study  the  USMB  has  undertaken  on  this  subject.  The  previous  study  under¬ 
taken  by  the  Board  on  this  subject  was  a  survey  of  metric  activity  and 
attitudes  amonq  small  businesses.  This  study  shifts  the  focus  from  the 
broad  survey  to  developing  a  detailed  understanding  of  the  costs,  benefits. 
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anticipations,  problems,  and  opportunities  and  outcomes  of  conversion.  An 
accurate  picture  could  be  used  to  develop  policies  for  easing  any  widespread 
big  problems  of  metric  conversion. 

Before  detailed  analyses  of  the  conversions  of  small  businesses  to 
the  metric  system  were  developed,  the  study  team  wanted  to  interview 
small  businesses  which  had  converted  to  metric.  While  there  are  a  large  num¬ 
ber  of  small  businesses  that  produce  products  to  metric  dimensions,  the 
study  team  was  looking  for  a  particular  type  of  small  business  converter  -- 
one  that  had  m cde  a  substantial  investment  in  converting  to  metric.  A 
company  with  a  suDStantial  investment  would  be  the  best  subject  for  an 
in-depth  analysis  of  costs  and  benefits  of  conversion.  By  definition, 
this  meant  a  small  manufacturing  firm  making  hard  metric  products  -- 
products  designed  to  metric  not  customary  measurements.  This  report 
describes  the  evolving  search  for  small  businesses  making  substantial 
investments  in  converting  to  metric,  the  reasons  it  took  the  paths  it  did, 
and  what  was  found  at  each  step. 

The  results  of  this  search  are  highly  informative  for  research  and 
policy.  Through  contacts  with  over  1100  companies  an  image  of  small  business 
involvement  with  metric  has  emerged  that  is  sharply  at  odds  with  previous 
interpretations,  but  consistent  with  previous  findings.  The  results  also 
reduce  the  ambiguity  of  previous  research.  The  results  are  not  the  final 
word.  They  merely  report  where  the  nation  stands  as  a  result  of  past 
and  current  policies.  The  information  should  stimulate  a  new  interest  in 
metric  policy  based  on  an  understanding  of  how  conversion  happens  and  what 
effects  occur. 

The  report  is  organized  in  two  major  sections.  The  Background 
section  describes  the  purpose  and  rationale.  A  key  point  in  this  dis¬ 
cussion  is  a  description  of  the  specific  universe  contacted  and  why  that 
particular  slice  of  the  small  business  conmunity  was  chosen.  The  second 
Section,  Searches,  describes  the  several  searches  and  their  outcomes. 


BACKGROUND 


The  Project  Strategy 

The  research  plan  was  to  extend  the  analysis  begun  in  a  previous 
survey  which  covered: 

•  the  level  of  conversion  among  small  businesses  in  manufactur¬ 
ing,  wholesale,  and  retail  trade  construction  and  transportation 

•  factors  related  to  the  decision  to  convert 

0  the  types  of  assistance  sought  while  converting 

0  the  ways  small  businesses  made  their  views  known 
about  metric  conversion  to  public  policymakers 

0  views  of  small  businesses  on  the  future  of  metric 
conversion. 

That  survey,  collecting  data  on  1100  companies  around  the  country,  concluded 
that  a  modest  but  significant  amount  of  metric  production  had  been  developed 
with  few  problems  as  a  result  of  demands  from  the  firm's  customers  or 
suppl iers .* 

Where  the  previous  survey  had  yielded  atomic  or  highly  discrete  data  on 
the  state  of  metric,  the  present  research  would  provide  integrated,  holistic 
accounts  of  conversion  experiences.  The  purposes  of  this  project  according 
to  the  USMB  solicitation  are: 


0  an  assessment  of  the  actual  costs  and  benefits  of 
conversion  experienced  by  small  businesses, 

0  a  detailed  review  of  the  alternative  forms  of 
representation  **  (voices  or  channels)  available 
to  the  small  business  community. 

On  the  issue  of  costs  and  benefits,  the  solicitation  further  requires  the 
analysis  to: 

0  determine  the  direct  and  indirect,  monetary  and  non-monetary 
costs  and  benefits  to  selected  small  businesses  and  industries 
which  have  converted  to  the  metric  system.  Of  major  interest 
are  conversions  to  hard  metric  units,  that  is,  products  made 
to  metric  dimensions,  with  lesser  interest  in  cases  of  soft 
conversion  (metric  labeling  of  products  made  to  customery 
units).  Costs  include  cost  and  availability  of  credit. 


*  Damans  and  Associates,  Survey  of  Small  Businesses:  Issues  in  Metric 
Conversion  and  Planning.  Prepared  for  the  U.S.  Metric  Board, 

December,  1980. 

**  This  report  covers  the  search  for  companies  to  contact  regarding  the 
costs,  benefits,  problems,  and  opportunities  of  conversion.  Research 
results  on  representation  have  been  described  in  memoranda  to  the  USMB. 
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The  study  team  proposed  a  research  plan  to  meet  these  goals  based  on 
describing  the  conversion  experiences  of  clusters  of  small  businesses. 

These  clusters  would  consist  of: 

•  a  relatively  large-size  small  business  which  has  undergone 
hard  metrication,  and  which  was  not  previously  involved  in 
metric-related  activities,  e.g.,  not  a  scientific  instrument 
suppl ier ; 

•  from  the  suppliers  to  that  company,  a  small  business 
impacted  by  the  hard  metrication; 

•  on  the  output  side,  customers  of  the  company,  potentially 
or  in  fact,  impacted  by  hard  metrication. 

Exhibit  2  shows  the  cluster  concept.  For  each  cluster,  the  research  would 

develop:  (a)  a  qualitative  description  of  conversion  to  metric,  including 

the  way  the  decision  was  made,  how  the  conversion  took  place,  who  was 

involved,  the  kinds  of  problems  that  occurred,  the  kind  of  help  sought  and 

received,  and  the  implications  of  conversion  for  the  business;  and  (b) 

a  quantitative  accounting  of  the  costs  and  benefits  of  conversion  that  would 

look  in  depth  at  the  microeconomics  of  the  many  decisions  that  comprise  the 

conversion  to  metric  production. 

Underlying  the  study  approach  were  several  assumptions,  including: 

•  the  most  likely  place  to  find  costs  and  benefits  of  conversion 
is  in  most  companies  producing  hard  metric  products;  dual  label¬ 
ing  (soft  conversion)  is  not  likely  to  involve  significant  costs 
or  benefits. 

•  some  businesses  have  made  substantial  investments  in  converting 
production  to  hard  metric  production. 

•  these  businesses  are  easily  identifiable  and  numerous; 

•  these  businesses  will  be  willing  to  talk  in  depth  and  detail 
about  their  conversion  experience. 

To  refine  the  analytical  approach  the  first  step  in  the  plan  was  to  find  and 
interview  several  companies  which  had  successfully  converted  to  hard 
metric  production.  At  the  same  time  the  project  team  began  to  look  for 
companies  that  might  qualify  as  key  companies  for  in-depth  analysis  of 
clusters  of  small  businesses. 

It  soon  became  obvious  that  the  project  team  overestimated  the  number  of 
companies  investing  in  convertinc  to  metric  and  the  size  of  their 


EXHIBIT  2 


COMPANY  ELEMENTS  OF  AN  INTEGRATED  ACCOUNT 


OF  A  SECTORIAL  CONVERSION  TO  METRIC 


SUPPLIER  COMPANIES 


CUSTOMER  COMPANIES 
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investment.  While  the  team  got  valuable  information  from  the  people  it 
talked  with,  it  was  unable  to  find  successful  converters  or  to  locate 
possible  key  companies  easily.  As  a  result  the  work  expanded  into  an 
extensive  search.  Before  describing  the  searches  and  the  results,  it  may 
help  to  clarify  what  the  team  was  looking  for. 

The  Goal 

To  develop  detailed  accounts  of  the  conversion  experiences  of  a  few 
small  businesses,  it  was  necessary  to  locate  companies  for  study. 

Several  criteria  for  sorting  possible  candidates  for  in-depth  analysis  were 
used.  Some  criteria  —  small,  independent  —  were  given  by  the  nature  of 
the  project  —  a  study  of  small  businesses.  The  other  criteria 
were  to  ensure  the  analysis  focused  on  companies  likely  to  have  a  useful 
story  to  tell.  Unless  a  company  has  converted  from  customary  to  metric  and 
made  a  substantial  investment  —  by  its  own  account  as  well  as  the  judgement 
of  the  project  team  —  it  is  unlikely  to  have  an  experience  rich  enough  to 
warrant  in-depth  analysis.  As  stated  in  the  solicitation,  substantial 
investments  were  more  likely  among  small  manufacturers  of  hard  metric 
products.  The  following  describes  the  criteria  used  for  locating  possible 
key  companies  in  more  detail: 

Small .  The  research  focuses  on  the  effect  of  conversion  to  metric  on 
small  businesses.  After  discussions  with  the  U.S.  Metric  Board  and  the 
Small  Business  Administration,  500  employees  were  chosen  as  the  upper 
limit  on  the  size  of  a  small  business.  Over  95%  of  all  businesses  in  the 
United  States  have  fewer  than  500  employees.  Some  researchers  use  100  or 
fewer  employees  as  a  criterion  for  small  business.  The  500-employee 
limit  made  finding  small  business  converters  with  substantial  investments 
more  likely. 

Independence.  Based  on  advice  from  the  U.S.  Metric  Board  staff  and 
the  American  National  Metric  Council  (ANMC^  subsidiaries  of  larger  businesses 
were  not  considered  as  small  businesses.  In  addition,  small  businesses 
which  were  forced  to  convert  to  metric  by  the  BATF  decision  on  liquor  and 
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wine  bottling  or  by  the  Department  of  Defense  NATO  related  purchases  were  not 
investigated.  The  focus  was  on  the  independent  small  business  which  chose 
to  convert  to  metric.  The  team  deferred  contacting  small  Dusinesses  closely 
tied  to  one  large  business  that  had  converted  to  metric.  The  work  plan  called 
for  investigating  the  effects  of  a  small  business's  conversion  on  a  small 
business  supplier  and  a  small  business  customer.  If  metric  conversion  is 
solely  the  result  of  a  large  company's  demands,  it  would  be  more  difficult 
to  carry  out  work  plan.  This  aspect  of  the  independence  criterion  was 
relaxed  later  in  the  search. 

Converted.  The  project  team  was  interested  in  companies  which  had 
changed  part  or  all  of  their  operations  from  using  customary  measurements 
to  metric  measurements.  Companies  which  had  always  produced  metric  prod¬ 
ucts,  even  if  their  volume  had  increased,  have  fundamentally  different 
conversion  experiences  from  companies  that  had  switched  from  all  customary 
to  partial  or  total  metric  usage. 

Significant  investment.  To  be  useful  to  the  analysis,  a  small  business 
should  have  made  a  substantial  investment  in  converting  to  metric.  To 
assess  the  size  of  their  investment,  the  project  team  asked  if  they  thought 
the  investment  was  substantial,  and  if  the  investment  was  a  significant 
corporate  decision.  Where  possible,  cost  estimates  were  sought.  Often, 
ball-park  figures,  such  as  over  $5,000  but  less  than  $10,000,  or  less  than 
$50,000  but  more  than  $10,000  were  given.  There  was  no  fixed  idea  in  the 
project  team  of  how  large  a  substantial  investment  was.  Initially  $50,000 
was  chosen  as  a  threshold  for  a  substantial  investment  in  converting  to 
metric.  The  most  useful  comparison  is  with  capital  expenditures,  since 
metric  conversion  is  an  investment  in  production  capability.  If  one  assumes 
conversion  occurs  over  a  5  year  period,  $50,000  represents  between  4%  and  50% 
of  the  average  five  year  capital  expenditures  for  companies  in  the  industries 
covered  by  the  search.  In  the  machinery  industry,  it  is  25%;  in  the  rubber 
and  plastics  industry,  it  is  10%.  The  reader  may  want  to  make  an  independent 
judgement  about  the  appropriate  threshold  for  substantial  investment. 
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Exhibit  3  shows  the  number  of  small  business  establishments,  the  total 
annual  new  capital  expenditures  for  all  small  business  establishments,  the 
average  annual  new  capital  expenditures  per  small  establishment,  and  the 
average  five  year  capital  expenditures  per  small  business  establishment 
for  each  of  the  major  industry  groups  contacted.  The  reasons  these  11 
major  industry  groups  were  chosen  are  explained  below  (see  Exhibit  6, 

P .  24) . 

After  contacting  a  large  number  of  companies  in  various  industries, 
it  was  clear  that  $o0.000  was  far  higher  than  most  expenditures.  Most 
expenditures  were  running  to  $1,000.  The  threshold  was  lowered  to  $10,000  *- 
representing  between  0.5%  and  10%  of  an  establishment's  average  five  year 
expenditures  on  new  capital  equipment.  It  was  also  a  number  that  seemed 
significant  to  the  people  contacted. 

Investment  tied  to  conversion.  The  relevant  investments  for  this 
analysis  are  costs  of  changing  over  part  or  all  of  the  company's  operations 
to  the  metric  system.  Continuing  costs  of  running  a  metric  business  except 
as  they  differed  from  the  costs  of  running  a  conventional  business  were  not 
relevant.  For  example,  if  an  industrial  fastener  distributor  changed  part 
of  its  line  to  metric,  the  costs  of  dual  inventory  would  be  considered  an 
investment  in  converting  to  metric,  as  would  the  costs  of  converting  the 
catalogs,  educating  the  personnel,  and  changing  the  billing  procedures. 
However,  the  costs  of  the  inventory  itself  would  not  be  considered  an 
investment  because  this  is  a  normal,  required  cost  of  doing  business. 

Asking  companies  whether  they  had  made  substantial  investments  in 
converting  to  metric,  the  team  was  careful  to  ask  whether  the  costs  mentioned 
were  directly  related  to  developing  a  metric  production  capability.  For 
example,  many  companies  have  bought  new  machinery  to  upgrade  their  business. 
Often  this  new  machinery  has  dual  measurement  capability.  The  machine  was 
not  bought  for  the  metric  capability;  it  was  an  additional  or  optional 
feature.  Thus  the  cost  of  the  machine  should  not  be  considered  a  metric 
expense,  only  the  marginal  cost  of  the  metric  capability  (if  there  is  any  such 
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EXHIBIT  3 

AVERAGE  NEW  CAPITAL  EXPENDITURES  FOR  MAJOR  INDUSTRY  GROUPS 


A. 

NUMBER  OF  SMAll 

MAJOR  INDUSTRY  GROUP  ESTABL I SMENTS 


B. 

TOTAL  ANNUAL 
NEW  CAPITAL 
EXPENDITURES  : 
ALL  SMALL  EST. 
(SI ,000) 


c. 

AVERAGE  ANNUAL 
NEW  CAPITAL 
EXPENDITURES : 
PER  SMALL  EST. 
(B/A) 


D. 

AVEPAGE  5  YEAR 
NEW  CAPITAL 
EXPENDITURES  : 
PER  SMALL  EST. 

(C  x  5) 


PAPER  AND  ALLIED 
PRODUCTS 

6,321 

$1  ,371 ,800 

5217,022 

$1  ,0P5 , 1 1 0 

CHEMICALS  AND 
ALLIED  PRODUCTS 

11,815 

4,432,500 

375,158 

1 ,875,740 

RUBBER  AND  MISC. 
PLASTIC  PRODUCTS 

11 .754 

1 ,127,000 

95,882 

47°, 410 

STONE,  CLAY,  AND 
GLASS  PRODUCTS 

17,568 

1 ,516,400 

86,316 

431,580 

PRIMARY  METAL 
INDUSTRIES 

6,988 

1 ,212,600 

173,526 

567,630 

FABRICATED  METAL 
PRODUCTS 

33,322 

1,895,600 

56,887 

284,435 

MACHINERY,  EXCEPT 
ELECTRICAL 

47 , 460 

1 ,957,000 

41 ,234 

206,170 

ELECTRICAL  AND 
ELECTRONIC  EQUIP. 

14,248 

988,000 

69,350 

346,750 

TRANSPORAT 1  ON 
EQUIPMENT 

9,677 

596,500 

61 ,641 

308,205 

INSTRUMENTS  AND 
RELATED  PRODUCTS 

7,270 

340,100 

46,781 

233,905 

MISCELLANEOUS 

MANUFACTURING 

17,157 

328,000 

19,117 

95,585 

Small  establishments  refers  to  those  with  fewer  than  500  employees, 
for  numbers  of  companies  differ  from  Exhibit  6  because  the  data  are 

The  figures 
from  Census 

Source:  U.S.  Bureau 

of  the  Census 

.  .Q77  Census  of 

Manufacturers  (Wash 

i  ng  ton  D . C  .  : 

U.S.  G.P.O. , 

,  April  1981 )  : 

Table  4,  General  Summary. 
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cost).  On  the  other  hand,  purchases  of  metric  tools  and  dies  are  clearly 
tied  to  metric  conversion. 

Hard  metric  products.  Given  the  desire  for  companies  which  had  made 
substantial  investments  in  metric,  companies  which  produce  goods  in  customary 
dimensions  and  label  them  in  metric  dimensions  (soft  conversion)  were  not 
included.  Companies  making  products  designed  to  both  metric  and  customary 
dimensions  (hybrid  conversion),  were  included.  Many  manufacturers  get 
orders  in  metric  dimensions  (often  with  conversion  factors),  convert  these 
dimensions  to  customary  measurements,  produce  the  products,  and  label  the 
products  solely  in  metric  dimensions.  The  product  is  designed  to  metric 
dimensions  but  produced  using  customary  equivalents  of  metric  dimensions. 

The  intention  was  clearly  to  produce  a  metric  product;  in  doing  so,  the 
company  showed  a  capability  to  produce  metric  products.  The  fact  that  the 
process  is  customary  does  not  obscure  that  fundamental  fact.  The  team  included  a 
product  produced  in  this  fashion  under  hard  metric  products. 

In  focusing  on  hard  metric  products,  the  universe  was  limited  to  the 
portion  of  small  businesses  manufacturing  products  for  consumer  use  or  use 
by  other  industries.  Concentration  on  the  manufacturing  sector  (Standard 
Industrial  Classification  Codes  19-39)  is  supported  by  the  first  small 
business  survey.  The  three  major  groups  of  converters  were  retail  trade 
(SIC  52-59),  wholesale  trade  (SIC  50-51),  and  manufacturing.  Of  those  three, 
only  manufacturing  involves  production  of  hard  metric  products  and  the 
related  substantial  investment  in  converting  to  metric. 

Success .  From  the  outset  the  study  was  committed  to  investigating  the 
costs  and  benefits  of  completed  conversion  to  metric.  The  purpose  was  to 
identify  the  implications  of  all  aspects  of  conversion  when  it  was  completed. 

We  did  not  want  to  confuse  the  analysis  of  costs  and  benefits  with  all 
the  different  factors  that  could  have  been  related  to  an  unsuccessful 
attempt  to  convert  to  metric.  As  it  turned  out,  only  a  half  dozen  of  the  868 
companies  contacted  complained  about  losing  in  attempting  to  convert  to 
metric.  As  analysis  indicates,  success  was  not  a  strong  sorting  criteria. 


-  19  - 


Not  previously  studied.  Initially,  the  study  plan  was  to  concentrate 
on  areas  that  had  not  been  covered  by  the  previous  surveys  of  large  and 
small  businesses  for  the  USMB.  As  it  became  increasingly  difficult  to 
locate  small  business  converters,  the  results  of  the  previous  survey  were 
used  for  leads  on  possible  converters.  Use  of  this  survey  is  described 
bel ow. 

To  summarize,  the  study  team  was  looking  for  companies: 

•  with  under  500  employees; 

•  independently  owned,  i.e.,  not  subsidiaries  or  divisions 
of  large  corporations; 

•  which  had  once  produced  products  wholly  in  customary 
uni ts ; 

•  are  now  producing  some  products  to  hard  metric  dimensions; 

•  have  made  substantial  --  by  their  own  account  and  judgement  -- 
investments  in  converting; 

•  had  completed  conversion  successfully; 

•  had  not  converted  under  pressure  from  one  large  corporate 
customer; 

•  and  had  not  been  studied  before  by  the  USMB. 

As  the  search  progressed,  some  of  these  criteria  were  relaxed. 

The  Universe  for  the  Study 

Concentrating  on  small  businesses  producing  hard  metric  products 
excluded  a  large  part  of  the  small  business  population  of  America.  But, 
manufacturers  are  the  most  likely  to  have  made  substantial  investments 
in  conversion. 

According  to  IRS  statistics,  there  were  14.5  million  businesses  in 
the  United  States  in  1976.  Three  out  of  every  four  of  these  were 
proprietorships  --  many  part-time  individual  businesses  such  as  consult¬ 
ing,  delivery  services,  child  care,  etc.  Statistics  from  major  commercial 
business  listing  firms  --  Polk  and  Dun  and  Bradstreet  --  placed  the  total 
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number  of  business  establishments*  in  the  U.S.  between  4  and  6  million. 

The  Bureau  of  the  Census'  County  Business  Patterns  (1977)  gives  the  total 
number  of  establishments  at  4.292  million.  The  analysis  used  the  4 
million  establishments  cited  by  the  County  Business  Patterns  and  Dun  and 
Bradstreet  as  the  core  business  population  of  the  U.S.  Exhibit  4  sunmar- 
izes  the  differences  between  the  various  counts  of  business  establishments 
in  the  United  States;  the  exhibit  breaks  down  each  count  into  the  major 
divisions. 

Research  by  Brookings  Institution  for  the  Small  Business  Administration 
using  the  Dun  and  Bradstreet  Market  Identifier  File  (DMI)  provided  detailed 
breakdowns  on  the  number,  size  and  types  of  business  establishments.  The 
July  1980  data  from  Brookings  lists  the  total  number  of  business  establish¬ 
ments  in  the  United  States  at  4,089,535.  These  are  establishments  which 
have  applied  for  credit  or  have  been  identified  by  Dun  and  Bradstreet's 
network  of  reporters.  The  DMI  count  is  quite  close  to  the  County  Business 
Patterns  census  of  business  establishments.  It  is  particularly  comparable 
in  the  count  of  small  establishments,  therefore  the  DMI  file  was  considered 
useful  for  studying  small  businesses.  ** 

According  to  the  DMI  file,  more  than  99%  of  business  establishments 
have  fewer  than  500  employees  (4,074,981);  only  14,544  businesses  have  500 
or  more  employees.  The  numbers  are  not  much  different  when  using  100 
employees  as  the  cutoff.  Business  establishments  with  fewer  than  100 
employees  comprise  97.7%  of  the  total:  3,995,328  establishments. 


*  Establishments  are  the  basic  unit  for  the  collection  of  most  of  the  data 
on  businesses  by  the  U.S.  Government.  A  single  business  can  have  several 
establishments  --  plants,  branch  offices,  service  centers,  etc.  In  1976, 
there  were  4.3  million  establishments  but  only  3.75  million  businesses. 

As  one  would  expect  the  ratio  of  establishments  to  businesses  increases 
with  the  size  of  the  business.  For  businesses  with  fewer  than  50  employees 
the  establishments  were  one  per  company.  According  to  the  1972  Census  of 
Manufacturers,  the  ratio  for  businesses  between  50  and  99  employees  was  2 
establishments  for  every  company,  for  companies  with  100  to  249  employees 
3:1,  and  for  businesses  with  between  250  and  499  employees  6:1.  For 
companies  with  1000  to  2499  employees  the  ratio  was  47:1.  This  paper 
uses  establishment  numbers  to  give  a  general  sense  of  the  propor¬ 
tions  of  the  segments  of  the  small  business  population.  For  this  purpose 
the  distinction  between  businesses  and  establishments  is  not  critical. 

**  Bruce  Phillips,  "A  Comparison  of  3  Establishment-Based  Data  Sources" 

Office  of  Economic  Research,  Office  of  Advocacy,  Small  Business 
Administration,  mimeo,  no  date. 
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Using  the  500  or  fewer  employees  definition.  Exhibit  5  summarizes 
the  percentage  of  small  businesses  accounted  for  by  each  of  the  major 
industrial  divisions.  The  majority  of  small  businesses  are  in  retail  trade 
(31.5%)  and  services  (21%).  The  next  tier  consists  of  construction  (13.6%), 
wholesale  trade  (11.2%)  and  manufacturing  (9.9%).  The  other  4  categories 
account  for  the  remaining  12.8%;  the  finance,  insurance,  and  real  estate 
category  comprises  over  half  of  that  remainder. 

Most  small  businesses  are  outside  the  scope  of  this  study.  Trade, 
services,  financial,  utilities,  and  extractive  industries  may  use  but  do  not 
produce  metric  products.  The  focus  here  is  on  small  businesses  that 
manufacture  products.  (See  shaded  portion  of  Exhibit  5.)  These  are  the 
small  businesses  falling  in  Standard  Industrial  Classification  (SIC)  *  codes 
20  to  39  covering  such  diverse  activities  as  food  production,  textiles, 
electrical  machinery,  leather  products,  instruments,  and  chemicals.  Accord¬ 
ing  to  the  DMI  file,  there  are  407,380  manufacturing  establishments.  Of 
those,  400,918  (98.4%)  have  500  or  fewer  employees.  Using  100  or  fewer 
employees  as  the  cutoff,  the  numbers  do  not  change  very  much;  368,458  (90.4%) 
manufacturing  establishments  have  fewer  than  100  employees. 

Within  the  manufacturing  sector,  the  small  businesses  are  distributed 
evenly  across  the  different  industries.  Exhibit  6  gives  the  number  of 
establishments  with  fewer  than  500  employees  in  each  industry  group  (2 
digit  SIC  code)  within  manufacturing.  The  percentages  refer  to  the  portion 
of  the  total  number  of  manufacturing  establishments  with  fewer  than  500 
employees.  Machinery  (14.9%)  and  printing  and  publishing  (14.6%)  have 
the  most  establishments.  Third  is  fabricated  metal  products  (9.6%)  followed 
by  the  clustering  around  5-7%;  lumber  and  wood,  apparel  and  textile  products, 
food  and  kindred  products,  miscellaneous  manufacturing,  and  stone  clay  and 
glass  products. 

*  The  Standard  Industrial  Classification  (SIC)  system  is  used  by  the  govern¬ 
ment  to  report  information  on  businesses.  It  has  various  levels.  The 
first  digit  of  an  SIC  Code  refers  to  the  major  division  category  of 
industries;  the  second  digit  refers  tn  major  industry  groups.  The  third, 
fourth  and  fifth  digits  of  the  SIC  code  narrow  the  identification  to 
specific  industries,  sub-industries,  and/or  products.  We  use  the  SIC 
system  throughout  this  report  because  it  is  convenient,  easily  understood, 
and  widely  used.  Most  of  our  discussion  deals  with  major  industry  groups 
(two  digit  SIC  codes)  and  specific  industries  (four  digit  SIC  codes). 
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EXHIBIT  5 


DISTRIBUTION  OF  SHALL  BUSINESSES  ACROSS  ECONOMIC  SECTORS 


Data  Source:  Dun  and  Bradstreet  Market  Identifier  File,  Tabulated  for 

the  Small  Business  Administration  by  Brookings  Instiution, 
July  1980. 


I 

i 
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EXHIBIT  6 

DISTRIBUTION  OF  SMALL  BUSINESS  ESTABLISHMENTS  IN  MANUFACTURING 

Number  of  establish-  Likely  to  have 


SIC 

Code 

l ndust ry 

ments  with  less  than 
500  employees 

% 

some  investment  in 
metric  production 

20 

Food  and  kindred 

25,439 

6.3 

21 

Tobacco 

191 

- 

22 

Text i le  mill 

9,443 

2.4 

23 

Apparel  6  other  textile  products 

26,527 

6.6 

24 

Lumber  and  wood 

29,118 

7-3 

25 

Furniture  and  fixtures 

14,358 

3.6 

26 

Paper  and  allied  products 

7,280 

1.8 

X 

27 

Printing  and  publishing 

58,398 

14.6 

28 

Chemicals  and  allied  products 

17,074 

4.3 

X 

29 

Petroleum  and  coal  products 

2,491 

.6 

30 

Rubber  6  misc.  plastics 

13,052 

3-3 

X 

31 

Leather  &  leather  products 

3,901 

I 

32 

Stone  clay  and  glass 

19,189 

4.8 

X 

33 

Primary  metal  products 

8,418 

2.1 

X 

34 

Fabricated  metal  products 

38,677 

9.6 

X 

35 

Machinery,  except  electric 

59,652 

14.9 

X 

36 

Electric  £  electronic  equipment 

20,076 

5 

* 

37 

Transportat ion  equipment 

11,789 

2.9 

X 

38 

Instruments  &  related  products 

10,976 

2.7 

* 

39 

Miscellaneous  manufacturing 

24,869 

6.2 

X 

TOTAL 

400,918 

100.00 

(57.6%) 

Likely  to  have  significant  metric  activity  according  to  previous 
surveys  and  discussions  with  informed  observers. 


Data  Source:  Dun  &  Bradstreet  Market  Identifier  File,  Tabulated  for  the 

Small  Business  Administration  by  Brookings  Institution,  July  1 9 80 • 
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Some  of  these  manufacturing  industries  were  more  likely  to  be  making 
substantial  investments  in  converting  to  metric.  From  discussions  with 
USMB,  ANMC,  and  other  informed  observers,  as  well  as  reviews  of  previous 
research  —  the  NBS  Metric  America  study,  the  GAO  review,  the  ANMC  sector 
status  updates,  and  previous  research  at  USMB,  --  the  most  active  areas  for 
metric  appear  to  be  industries  that  make  products  for  other  industries  — 
primary  metal  products,  fabricated  metal  products,  machinery,  electrical 
goods,  and  the  like.  Industries  dealing  with  the  consumer 
markets  —  food  production,  apparel,  leather  products,  printing  and  publish¬ 
ing,  were  least  likely  to  be  metric.  Industries  dealing  in  bulk  commodities  — 
such  as  petroleum  and  coal  or  chemicals  --  are  not  likely  to  have  made 
substantial  investments  in  converting  to  metric. 

In  looking  for  companies  making  substantial  investments  in  converting 
to  metric,  the  study  concentrated,  within  manufacturing,  on  those 
industries  making  measurement  sensitive  products  for  industries.  The  right- 
hand  column  in  Exhibit  6  indicates  the  industries  thought  likely  to  have 
metric  activity  involving  substantial  investments  in  production.  Those 
industries  narrow  the  search  to  the  57.6%  of  the  manufacturing  establish¬ 
ments  contained  in  SIC  codes  26,  28,  30,  32,  33,  34,  35,  36,  37,  38  and  39. 

Sorting  of  small  businesses  in  terms  of  their  likelihood  of  (a) 
producing  hard  metric  products  and  (b)  having  made  substantial  investments 
in  converting  eliminated  94.3%  of  all  small  businesses.  However,  the 
remaining  5.7%  (231,052  manufacturing  establishments)  are  the  most  likely 
to  qualify  as  key  companies  for  in-depth  analysis. 

Within  this  limited  population  of  manufacturing  establishments,  the 
search  concentrated  on  the  Middle  Atlantic  region.  The  project  team  was 
confident  they  could  contact  successful  converters  and  identify  key 
companies  for  study  within  this  region.  Pennsylvania  ranks  fourth  in  the 
nation  in  the  number  of  manufacturing  establishments;  Maryland  has  a  diverse 
industrial  population  covering  over  80%  of  the  SIC  codes.  The  initial  searches 
concentrated  on  the  highly  industrial  areas  in  cities  within  the  triangle 
between  Trenton,  Pittsburgh,  and  Richmond  (see  map.) 


The  later  stages  of  the  search  expanded  the  scope  to  include  other 
highly  industrial  states  in  the  Northeast  and  Midwest  --  New  York  (#2  in 
number  of  manufacturing  establishments),  Massachusetts  (#10),  New  Jersey 
(#8),  Ohio  (#5),  Michigan  (#7)  and  Illinois  (#3)  *•  The  most  comprehensive 
searches  for  small  businesses  converting  to  metric  were  in  Pennsylvania  and 
Maryland;  in  the  other  states  the  search  followed  leads  provided  by  contacts 
with  other  small  businesses,  the  trade  press,  or  large  corporations. 

Overall  the  search  was  limited  to  states  east  of  the  Mississippi  because 
(a)  the  overwhelming  majority  of  manufacturing  is  in  the  Northeast  and 
Midwest  and  (b)  the  costs  of  doing  several  in  depth  analyses  of  companies 
west  of  the  Mississippi  would  be  excessive. 


*  California  is  #1  in  the  number  of  manufacturing  establishments; 
of  an  extensive  search  at  that  distance  was  prohibitive. 


the  cost 


-  28  - 


SEARCHES 


The  Initial  Search 

The  search  for  small  businesses  with  significant  investments  in  metric 
production  began  with  the  goal  of  discussing  metric  conversion  with  a  few 
successful  converters.  The  previous  small  business  survey  made  several 
interesting  observations  on  conversion.  Case  reports  of  metric  conversion 
in  ANMC  newsletters  and  pamphlets,  the  U5MB  Metric  Usage  Study  and  survey  of 
large  businesses,  the  trade  press,  and  the  GAO  study  also  described 
conversion  to  metric.  All  fell  short,  however,  of  a  detailed,  comprehensive 
description  of  how  conversion  occurs,  the  types  of  costs  incurred,  and  the 
benefits  people  see  accruing  from  the  conversion.  To  refine  the  plan  for 
the  in-depth  analysis  of  selected  small  businesses,  the  project  team  needed 
to  talk  to  some  companies  that  had  converted  to  metric.  This  was  also  an 
opportunity  to  start  gathering  possible  candidates  for  future  analysis. 

For  this  initial  search,  businesses  in  the  industrial  areas 
surrounding  Baltimore,  Philadelphia,  Richmond,  Pittsburgh,  Washington,  D.C., 
and  Trenton  were  contacted.  Eight  kinds  of  sources  offered  leads  for  the 
initial  search: 

•  Trade  and  Business  Associations.  Following  the  emphasis  of  a 
previous  small  business  survey  for  USMB  on  representation,  the 
search  involved  trade  and  business  associations  in  Washington  and 
surrounding  areas  for  locating  small  businesses  that  had  converted 
to  metric.  These  associations  gave  general  comments  about  the 
state  of  metric  conversion  in  their  industries.  However,  they 
were  not  able  to  identify  who  among  their  members  had  actually 
converted  to  metric.  Exhibit  7  lists  the  30  business  and  trade 
associations  contacted.  These  30  were  contacted  because  they 

(a)  were  active  in  metric  planning;  (b)  had  a  large  number  of 
small  business  members;  (c)  were  in  industries  likely  to  be 
producing  metric  products;  or  (d)  were  referred  by  other 
associations. 

•  Small  Business  Administration's  Procurement  Automated  Search 
System  (PASS).  PASS  is  a  new  data  base  to  assist  federal  agenci es 
in  locating  small  businesses  interested  in  bidding  on  federal 
procurements.  Within  PASS,  there  is  a  subfile  of  businesses 

able  to  supply  metric  products.  To  be  included  on  the  metric 
subfile,  the  business  only  has  to  indicate  that  it  has  a  metric 
capability.  The  PASS  metric  subfile  has  a  total  of  25  businesses 
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EXHIBIT  7 

REPRESENTATIONAL  ORGANIZATIONS  CONTACTFO 


National  Small  Business  Association 

National  Federation  of  Independent  Businesses 

American  National  Metric  Council 

Small  Business  Administration 

National  Bureau  of  Standards 

Richmond  Chamber  of  Commerce 

Richmond  Small  Business  Administration  Office 

Smaller  Manufacturers  Council 

Pittsburgh  Purchasing  Management  Association 

Small  Business  Administration,  Towson.  Md. 

Scientific  Apparatus  Makers  Association 

American  National  Standards  Institute 

American  Society  for  Testing  and  Materials 

National  Paint  and  Coatings  Institute 

U.S.  Chamber  of  Commerce 

Industrial  Heating  Equipment  Association 

National  Association  of  Women  Business  Owners 

Printing  Industries  of  America 

National  Business  League 

National  Association  of  Home  Builders 

American  Association  of  Engineering  Societies 

American  Society  of  Mechanical  Engineers 

Industrial  Fasteners  Institute 

American  Society  of  Heating,  Refrigeration,  and 
Air  Conditioning  Engineers 

National  Fasteners  Distributors  Association 

Farm  and  Industrial  Equipment  Institute 

Massport  (State  Export  Agency) 

Small  Business  Association  of  New  England 

Syracuse  Chamber  of  Commerce 

Hartford  Chamber  of  Commerce 
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for  the  entire  country.  Of  these,  ten  were  in  the  triangle  under 
consideration.  Contacting  these  ten,  only  one  was  a  good  lead. 
(Several  of  the  companies  had  always  produced  metric  products.) 

•  Metric  Yearbooks.  J.  J.  Keller  Company  publishes  a  Metric 

Yearbook  reviewing  metric  events  over  the  past  year  and  discussing 
conversion  in  different  industries.  The  yearbooks  include  case 
histories  of  the  conversion  experiences  of  businesses.  Since  most 
of  the  businesses  discussed  are  large  companies  --  over  500 
employees  --  it  was  not  a  useful  source. 


National  Bureau  of  Standards  and  ANMC  lists  of  Metric  Suppliers. 
These  w_re  among  the  best  sources  for  locating  small  businesses 
converting  to  metric.  Most  of  the  companies  contained  in  these 
lists  are  either  large  companies  or  subsidiaries  of  large 
companies;  a  number  had  always  been  metric.  Nonetheless,  they 
provided  several  good  leads. 


•  Trade  Press  (ANMC  and  USM8  press  clippings).  The  best  source  of 
leads  was  the  trade  press  in  which  companies  advertised  their 
metric  products.  The  trade  press  was  especially  good  for  locating 
small  fastener  manufacturers  and  machine  shops. 

•  Newsletter  pleas  for  assistance.  Two  organizations  --  the  Smaller 
Manufacturers  Council  (Pittsburgh)  and  the  National  Association  of 
Women  Business  Owners,  with  a  combined  membership  of  1,300 
companies,  volunteered  to  run  brief  pleas  for  assistance  in  their 
newsletters.  No  companies  replied  to  these  solicitations. 

•  Contacts  with  businesses.  One  question  asked  of  large  and  small 
businesses  contacted  in  the  course  of  the  searches  was  whether 
they  knew  of  any  other  businesses  in  their  industry  or  in  the 
local  area  that  had  converted  to  metric.  For  the  most  part,  the 
large  businesses  were  better  sources  of  businesses  than  the  small 
businesses.  Among  the  sources,  these  references  were 

quite  good  in  terms  of  number  and  accuracy. 

•  U.S.  Metric  Bojrd  information  files.  These  files  were  among  the 
best  sources.  They  are  extensive,  "detailed  collections  on  many 
phases  of  metric  conversion  in  the  U.S.  and  elsewhere. 

During  the  initial  search,  75  businesses  in  the  Baltimore, 
Philadelphia,  Richmond,  and  Trenton  areas  were  contacted.  When  contacted, 
each  company  was  asked  if  they  were  a  small  business  making  a  substantial 
investment  in  converting  production  to  metric  dimensions.  The  following 
questions  were  asked  to  determine  if  a  company  met  the  criteria  for 


A 
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inclusion  in  the  analysis: 

--Are  you  a  small  company  (fewer  than  500  employees)?* 

--Are  you  independent,  i.e.,  not  a  subsidiary? 

--Are  any  of  your  products  or  services  designed  to  metric  dimensions? 

--Have  you  converted  from  using  customary  units  to  using  metric  units? 
The  project  team  also  asked  if  the  decision  to  convert  was  a  significant 
corporate  decision  and  whether  the  investment  in  converting  to  the  metric 
system  was  substantial  in  their  view.  If  a  company  passed  through  these 
filters,  it  was  a  c  nverter  and  a  candidate  for  being  a  key  company  —  one 
of  the  companies  for  ..i-depth  analysis  of  the  costs,  benefits,  opportunities, 
and  problems  of  converting  to  metric. 

Additional  detailed  questions  were  used  in  selected  cases  (a)  to  help 
develop  the  analytical  plan,  and  (b)  to  determine  whether  these  companies 
would  be  suitable  as  key  companies.  These  detailed  questions  were 
organized  around  six  key  questions: 

•  What  was  converted? 

•  How  was  the  decision  to  convert  made? 

•  Why  did  you  convert? 

•  Did  you  have  any  problems  —  labor,  supplies,  inventory? 

•  Who  did  you  turn  to  for  help? 

•  Has  it  paid  off? 

Exhibit  8  contains  the  detailed  points  under  each  of  these  key  questions. 
Early  Results 

Face-to-face  interviews  with  successful  converters  were  planned. 

Because  of  the  problems  in  locating  small  businesses  that  had  made 
substantial  investments  in  converting  to  metric,  interviews  were  conducted 
by  phone.  This  saved  time,  increased  the  number  of  businesses  contacted, 
and  thereby  improved  the  possibility  of  finding  small  businesses  which  had 
made  significant  investments.  Of  the  75  companies  contacted,  14  companies 


*  If  a  company  was  large  (over  500  employees),  they  were  asked  if  they 
know  of  any  small  businesses  that  had  converted  or  if  their  industry, 
in  general,  had  converted  to  metric. 
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EXHIBIT  8 

DETAILED  QUESTIONS  ON  METRIC  CONVERSION  IN  SMALL  BUSINESSES 

1.  WHAT  WAS  CONVERTED? 

What  is  the  nature  of  your  business? 

What  special  things  have  you  changed? 

Is  your  conversion  to  metric  complete? 

2.  HOW  WAS  THE  DECISION  TO  CONVERT  MADE? 

Who  made  the  decision?  When? 

Were  there  distinct  phases? 

Was  there  a  detailed  plan? 

Who  was  consulted? 

-  within  the  company 

-  suppliers,  customers 

-  associations  and  others 
Who  was  involved  in  the  planning? 

How  was  the  conversion  timed?  Why  that  particular  timing? 

Why  did  it  end  when  it  did? 

3.  WHY  DID  YOU  CONVERT? 

What  were  the  reasons  given? 

Were  there  projections  of  costs?  Are  they  available? 

Were  there  projections  of  benefits?  Are  they  available? 

k .  DID  YOU  HAVE  ANY  PROBLEMS? 

When  did  you  encounter  these  problems? 

How  did  you  cope  with  the  problems? 

-  did  you  have  labor  problems? 

-  problems  with  suppliers? 

-  problems  with  customers? 

-  problems  with  local  government? 

-  problems  with  state  government? 

-  problems  with  federal  government? 

5.  WHOM  DID  YOU  TURN  TO  FOR  HELP? 

To  whom  did  you  turn  for  help? 

Why  did  you  choose  those  organ i zat i ons  for  assistance? 

Was  the  assistance  valuable?  Which  was  the  most  valuable?  Why? 

Do  people  now  turn  to  you  for  assistance  in  converting?  How  do  they 
know  about  you? 

6.  HAS  IT  PAID  OFF? 

Did  conversion  cost  more  or  less  than  expected? 

Where  were  the  major  d i screpanc ies ? 

Were  the  benefits  what  you  expected? 

How  do  you  know  what  the  costs  and  benefits  of  conversion  are? 

How  has  your  business  changed  as  a  result  of  conversion? 

Would  you  do  it  differently  if  you  were  starting  today?  How? 

Would  you  provide  your  records  of  the  conversion  process  for  study? 
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had  converted  to  metric.  Of  these  14,  one  spent  over  $10,000  converting  to 
metric.  None  had  spent  as  much  as  $50,000.  Most  companies  invested  less 
than  $1,000.  These  results  are  summarized  in  Exhibit  9.  The  idea  of  $50,000 
as  a  cutoff  for  substantial  investment  was  clearly  out  of  line  with  the 
realities  of  conversion;  $10,000  was  a  more  appropriate  figure  for 
substantial  investment.  The  company  investing  more  than  $10,000  considered 
its  investment  significant. 

The  initial  search  yielded  several  important  insights: 

•  Most  compai  °s  producing  products  designed  to  metric 
specifications  use  customary  units  in  the  factory  or 
shop.  They  convert  the  metric  dimensions  to  customary 
units  and  make  products  using  machines  calibrated  in 
customary  units.  For  some  jobs,  especially  threading, 
special  metric  tools  —  taps,  dies,  lathes,  reamers  -- 
are  required.  Some  companies  have  machinery  with  both 
measurement  capabilities. 

•  Most  metric  production  is  in  response  to  special  orders 
from  customers.  Conversion  is  seen  as  adding  capability 
they  could  exercise  if  and  when  the  need  arises.  The  need 

seldom  arises . 

•  Companies  convert  a  trivial  portion  of  their  operations  to 
metric  --  usually  less  than  5  percent.  A  few  companies 
supply  only  metric  goods;  often  these  companies  were 
founded  for  that  specific  purpose.  One  of  the  companies 
contacted  had  converted  as  much  as  one-third  of  its  opera¬ 
tions  to  metric. 

•  Given  the  small  percentage  of  operations  converted  to  metric, 
the  capital  investment  in  conversion  is  small.  Most  spent 
less  than  $1,000.  Only  a  few  spent  over  $5,000.  Most  of  the 
money  for  conversion  is  spent  on  items  such  as  special  tools, 
dies,  molds,  conversion  kits  for  lathes. 

•  The  decision  to  convert  to  metric  is  incremental,  of  little 
importance  to  the  firm.  For  many  companies  it  occurs  as  a 
natural  outgrowth  of  the  shifting  needs  of  their  customers. 

Few  can  point  to  a  specific  decision  to  convert.  Specific 
decisions  were  easiest  to  find  in  companies  that  produce 
stock  metric  items.  Market  research  related  to  conversions 
is  limited  to  talking  to  dealers,  field  representatives,  and 
licensees.  At  least  one  company  has  suffered  because  of  faulty 
market  research  on  the  prospects  for  its  product. 
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FXHI8IT  9 


METRIC  ACTIVITY  IN  BUSINESSES  CONTACTEO  IN  INITIAL  SEARCH 


TOTAL  CONTACTEO  * 

(75) 


CUSTOMARY  MANUFACTURERS 

m 


METRIC  MANUFACTURERS 
(17) 


*  Key  to  Exhibit  9  is  on  the  next  page. 
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The  categories  in  Exhibit  9  are: 

Total  contacted:  Refers  to  the  total  number  of 
companies  reached  during  the  search.  Some  companies 
were  not  reached  because  they  had  moved,  gone  out  of 
business,  or  would  not  accept  or  return  calls.  The 
ratio  of  attempted  contacts  to  actual  contacts  is 
around  3  to  1 


Large  businesses:  Companies  with 
more  than  500  employees  are  large. 
A  number  of  the  cc  oanies  reached 
were  subsidiaries  divisions  of 
larger  companies;  these  are  large 
businesses . 


Customary  manufacturers:  Refers 
to  small  companies  which  produce 
all  their  products 
dimensions.  These 
not  work  to  metric 
cations  --  even  by 


to  customary 
companies  do 
speci fi- 
converting 


them  to  customary  units. 


Small  businesses:  Small  business  is 
an  independent  business  having  fewer 
than  500  employees  in  all  establishments. 


Always  metric:  A  few 
companies  contacted  said 
they  had  always  produced 
metric  items.  These  com¬ 
panies  ranged  from  com¬ 
panies  set  up  for  the 
sole  purpose  of  making 
metric  products  to  a 
machine  shop  that  has 
always  filled  metric 
orders  as  they  have  come 
in. 


Insubstantial  nvestment: 


To  be  included  m  this  cate¬ 
gory,  the  invest  lent  in  con¬ 
version  must  (a'  be  con¬ 
sidered  by  the  company  to  be 
insubstantial,  and  (b)  be 
less  than  $10,000.  Com¬ 
panies  in  this  category 
range  from  those  making  the 
continuing  minor  investment 
in  converting  drawings  in 
metric  to  customary  dimen¬ 
sion  to  companies  that  have 
purchased  up  to  $10,000  in 
metric  related  manufac¬ 
turing  equipment. 


Metric  manufacturers:  In  this  category 
are  all  small  companies  which  said  they 
produce  products  to  metric  dimensions. 
This  ranges  from  a  company  producing 
all  its  products  in  metric  dimensions 
using  metric  measurements  to  companies 
which  do  only  one  or  two  metric  orders 
a  year  and  use  customary  measurements 
to  fill  the  orders. 


Substantial  investment: 


These  are  the  companies 
the  search  is  looking 
for.  They  must  be  small, 
independent,  metric, 
converted  from  customary, 
have  invested  over 
$10,000  or  consider 
their  investment  sub¬ 
stantial  . 
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•  The  primary  motive  for  converting  to  metric  is  keeping  existing 
large  corporate  customers  who  have  converted  to  metric. 

•  Much  conversion  is  spurred  by  the  need  to  service  foreign 
machinery. 

•  Few  small  businesses  see  that  conversion  has  brought  them  any 
additional  business.  Most  companies  converted  to  keep  up  with 
the  demands  of  their  existing  customers. 

•  Overa’l,  converting  to  metric  has  not  been  a  problem  for  small 
businesres.  Workers  are  not  affected  by  the  change;  many  are 
still  operating  in  the  customary  units.  The  major  problem  is 
getting  supplies  in  metric  sizes  at  economical  prices.  Confusion 
of  dual  inventories  --  especially  in  fasteners  --  is  also  a 
probl em. 

Redirection  of  the  Search 

To  find  additional  candidates,  the  search  followed  two  paths.  A  more 
systematic  and  comprehensive  search  for  small  businesses  was  undertaken  in 
Pennsylvania  and  Maryland;  the  primary  emphasis  was  on  the  intensive 
searches  in  these  two  states.  Using  leads  from  metric  handbooks,  trade 
press,  the  USMB  files,  and  references  from  other  companies,  the  search  also 
expanded  to  a  larger  area  (the  Northeast  and  Midwest). 

The  purpose  of  the  initial  search  was  to  gain  insights  about  the 
conversion  process  and  locate  possible  key  companies.  The  searches  of 
Penncylvania  and  Maryland  were  intended  solely  to  locate  small  businesses 
that  qualified  as  possible  candidates  for  being  key  companies  --  i.e., 
small,  independent,  producing  hard  metric  products,  making  a  substantial 
investment  in  converting  to  metric. 

The  sources  for  the  search  of  Pennsylvania  and  Maryland  were  the  state 
industrial  directories.*  These  directories  are  comprehensive  lists  of 
manufacturing  establishments  in  the  states.  In  Pennsylvania,  the  Smaller 
Manufacturer  Council's  Classified  Directory  1980-1981  was  very  useful  for 
contacting  small  businesses  in  the  Pittsburgh  area. 


*  Pennsylvania  State  Industrial  Directory  (New  York:  State  Industrial 
Directories  Corp.,  1981) 
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The  search  concentrated  on  the  11  major  industry  groups  identified  as 
possible  areas  of  metric  conversion  (see  Exhibit  6).  Most  of  these 
industries  manufactured  intermediate  products  --  fabricated  metal,  measuring 
instruments,  machinery,  primary  metal  products.  The  industrial  directories 
break  each  industry  into  four  digit  SIC  codes.  A  combination  of  common 
sense,  advice,  and  previous  research  identified  which  of  these  four  digit 
SIC  codes  were  useful  to  contact.  The  strategy  was  to  cast  the  net  widely 
but  judiciously.  To  sort  among  the  four  digit  SIC  codes  within  the  selected 
industries,  the  project  team  asked: 

•  What  do  others  say  about  conversion  in  this  area? 

(previous  USMb  studies,  ANMC,  trade  press,  informed  observers.) 

•  Are  measurements  an  important  part  of  their  product? 

•  Do  they  produce  consumer  or  intermediate  goods? 

•  Does  the  industry  do  a  large  amount  of  exporting? 

•  Is  it  related  to  other  areas  known  to  be  metric? 

In  each  of  the  four  digit  SIC  codes  selected,  several  companies  in 
Maryland  and  Pennsylvania  were  contacted  to  determine  if  there  was  any 
metric  activity  in  that  sub-sector  of  the  industry.  If  these  people  said 
they  did  not  produce  metric  products  and  their  industry  was  not  metric,  the 
search  in  that  SIC  code  was  discontinued.  In  this  way  the  search  was 
able  to  cover  many  industries  as  well  as  concentrate  on  .areas  most  likely 
to  yield  possible  key  companies.  When  the  search  encountered  metric 
activity  in  a  SIC  code,  as  many  of  the  companies  listed  as  possible  were 
contacted. 

In  addition  to  the  intensive  searches  in  Pennsylvania  and  Maryland,  the 
selective  search  followed  leads  in  the  trade  press,  USMB  files,  and  ANMC/NBS 
metric  suppliers  listings  on  metric  companies  in  industrial  areas  in  the 
Northeast  --  New  York,  Connecticut,  and  Massachusetts.  Similar  leads  were  fol¬ 
lowed  into  Ohio  and  Michigan.  While  these  selective  searches  provided  additional 
insights  into  metric  conversion,  they  did  not  yield  any  substantial  small 
business  converters.  Most  of  the  people  contacted  following  these  leads  were 
divisions  of  larger  companies  or  had  always  been  metric. 


Results  of  the  State  Searches 

The  results  of  the  intensive  state  searches  were  revealing  in  an 
unexpected  way.  Out  of  about  794  phone  contacts  with  businesses  in  Penn¬ 
sylvania  and  Maryland,  4  were  small  businesses  which  had  made  substantial 
investments  --  by  their  own  report  or  the  study's  criteria  --  In  converting  to 
metric.  Of  the  204  businesses  producing  metric  products  (28%  of  the  total 
contacted),  98%  had  either  made  very  small  investments  in  converting  to 
metric  or  had  always  been  metric.  Exhibit  10  summarizes  the  pattern  for 
both  states.  Exhibits  11  and  12  give  the  breakdowns  for  Maryland  and 
Pennsylvania  respectively. 

The  major  areas  of  conversion  are  the  non-electrical  machinery  and 
fabricated  metal  products  industries.  The  chemical  industry  has  begun  to 
convert  its  measurements  but  without  a  great  deal  of  change  in  the  process 
of  producing  chemicals;  even  the  packaging  of  chemicals  remains  essentially 
conventional  ~  the  only  difference  is  that  they  are  filled  to  metric 
volumes.  The  state  survey  confirmed  the  earlier  conclusions.  (See  p.33). 

From  these  state  searches,  several  general  conclusions  emerged: 

•  Small  businesses  are  not  making  substantial  investments  in 
converting  to  metric. 

e  Companies  producing  metric  products  have  spent  very  small 
amounts  in  developing  their  metric  production  capability. 

•  There  is  a  widespread  capability  to  meet  traditional, 
incremental  demand  for  metric  products;  major  new  demands  may 
be  difficult  to  supply. 

•  Investments  in  metric  production  are  in  response  to  external 
pressures  »-  such  as  customer  demand,  or  foreign  competition. 
Investments  in  metric  rarely  reflect  an  active  search  for  new 
markets,  ways  to  improve  competitive  position,  or  improvements 
in  the  operation  of  the  business. 

•  The  desire  for  export  markets  stimulates  some  conversion; 
however,  only  very  small  investments  are  made  in  moving  into 
these  foreign  markets. 
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EXHIBIT  10 


METRIC  ACTIVITY  IN  SMALL  BUSINESSES 
CONTACTED  IN  PENNSYLVANIA  AND  MARYLAND 


TOTAL  CONTACTED  * 


CUSTOMARY  MANUFACTURERS 
(  537) 


METRIC  MANUFACTURERS 

(204) 


ALWAYS  METRIC 

(20) 


INSUBSTANTIAL 

INVESTMENT 

(180) 


SUBSTANTIAL 

INVESTMENT 

(4) 


*  See  Exhibit  9 


for  explanation  of 


these  categories. 


EXHIBIT  11 


METRIC  ACTIVITY  IN  BUSINESSES  CONTACTED  IN  MARYLAND 


TOTAL  CONTACTED  * 


(238) 


LARGE  BUSINESSES  SMALL  BUSINESSES 

(30)  (208) 


*  See  Exhibit  9  for  explanation  of  these  categories. 


EXHIBIT  12 


METRIC  ACTIVITY  IN  BUSINESSES  CONTACTEO  IN  PENNSYLVANIA 


TOTAL  CONTACTEO  * 


(556) 


CUSTOMARY  MANUFACTURERS  METRIC  MANUFACTURERS 

(398)  (135) 


INVESTMENT  INVESTMENT 

(5)  (128)  (2) 


*  See  Exhibit  9  for  explanation  of  these  categories 


•  The  most  likely  place  to  find  small  business  making 
substantial  investments  in  converting  to  metric  are  suppliers 
to  large  corporations  that  have  converted  to  metric. 

•  The  companies  that  had  converted  to  metric  were  quite 
cooperative  and  willing  to  discuss  conversion  to  the  metric 
system.  They  had  generally  positive  feelings  about  the 
experience  —  the  sense  was  that  there  was  no  great  magic  to 
the  process.  Few  expressed  any  sense  of  difficulty  in  coping 
with  conversion. 

•  The  most  hostile  responses  were  from  people  in  industries  that 
were  not  metric  and  who  saw  little  possibility  that  they  ever 
would  be  metric. 

t  The  costs  of  metric  conversion  are  associated  with  the  costs  of 
improving  the  capital  stock  of  the  small  manufacturing  firm. 

With  the  introduction  of  microprocessors,  the  marginal  costs  of 
a  metric  capability  have  become  negligible. 

Small  Business  Metric  Suppliers  to  Large  Businesses 

Since  only  four  substantial  investors  were  found  in  the  state  searches, 
the  next  search  strategy  was  to  turn  to  large  businesses  in  earnest  for  the 
names  of  small  businesses  that  supplied  them  with  metric  products.  In  the 
previous  searches  large  companies  incidentally  contacted  were  asked  if  they 
used  any  small  business  suppliers  of  metric  products.  As  the  search  prog¬ 
ressed,  it  became  apparent  that  much  of  small  businesses'  conversion  was 
a  result  of  demands  from  large  companies.  This  observation  was  strongly 
supported  by  the  Small  Business  Advisory  Group  of  the  American  National 
Metric  Council. 

The  intensive  search  for  small  business  metric  suppliers  of  large 
businesses  began  with  a  review  of  the  USMB  survey  of  Fortune  1000  companies' 
metric  activity.  Question  1  of  that  survey  asked  if  the  company  purchased 
materials  and  supplies  in  metric;  34  large  companies  out  of  the  119 
companies  responding  to  the  question  were  purchasing  materials  and  supplies 
in  metric.  Contacting  several  of  these  companies,  they  were  able  to  identify 
several  metric  small  business  suppliers.  With  this  encouraging  result,  the 
search  for  small  businesses  supplying  metric  products  to  large  corporations 
began  in  earnest. 
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The  American  National  Metric  Council  assisted  the  search  for  small 
business  suppliers  to  large  companies  by  sending  letters  to  nine  Fortune  500 
companies  requesting  their  assistance  in  the  search.  Six  of  the  companies 
were  able  to  give  names  of  small  businesses  who  supply  them  with  metric 
products.  The  success  of  the  ANMC  letters  and  the  contacts  with  the 
respondents  to  the  large  company  survey  led  to  increased  efforts  to  locate 
small  businesses  through  large  businesses.  Following  the  pattern  of  previous 
searches,  multiple  sources  were  used  to  identify  large  businesses  to  contact. 
Among  the  sources  w<-  the  Fortune  500  list  of  businesses,  advertisements  in 
the  trade  press,  ANMC  newsletters  and  reports  on  metric  activity,  the  J.J. 
Keller  metric  yearbooks,  leads  from  other  large  businesses,  and  the  USMB 
survey  of  large  businesses. 

The  search  in  this  phase  contacted  approximately  200  large  companies. 

Half  of  these  companies  were  Fortune  500  companies  —  mostly  in  the  top  250. 
The  responses  of  these  large  companies  fell  into  two  categories  --  either 
they  made  all  their  own  metric  materials  or  they  had  several  suppliers  of 
metric  products  --  mostly  small  businesses.  Among  those  companies  that  used 
outside  metric  suppliers,  few  were  able  to  easily  identify  the  suppliers. 

In  most  corporations,  purchasing  decisions  are  very  decentralized;  there  is 
rarely  a  central  repository  of  information  on  the  suppliers  to  the  large 
company.  This  is  especially  true  of  the  extremely  large  companies. 

Several  of  these  companies  took  time  to  ask  around  and  develop  a  list  of  small 
business  suppliers.  Others  identified  one  or  more  divisions  that  they  knew 
were  producing  in  metric  dimensions. 

The  large  companies  provided  leads  to  92  metric  suppliers.  In  some 
cases  they  did  not  know  whether  the  company  was  large  or  small.  Of  the  92 
mentioned,  a  third  were  iarqe  companies.  A  number  of  people  in  the  large 
companies  gave  names  of  companies  they  thought  might  be  making  metric 
products.  Another  26  small  companies  stated  they  did  not  make  any  metric 
products.  Even  the  lists  that  people  drew  up  over  the  period  of  a 
couple  of  weeks  contained  some  companies  that  only  produced  customary 
products . 
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Of  the  36  suppliers  who  did  provide  metric  products  to  the  large 
companies,  27  had  made  insubstantial  investments  --  most  of  these  were 
fastener  manufacturers,  metal  stampers,  container  manufacturers,  and  companies 
making  electrical  machinery.  Only  two  had  made  substantial  investments  -- 
over  $10,000  --  in  converting  to  metric.  Exhibit  13  summarizes  the  distri¬ 
bution  of  responses  from  contacts  with  suppliers  of  large  businesses. 

Contacts  with  the  large  metric  companies  and  their  suppliers  lead  to 
three  observations  : 

•  Large  corporations  are  using  smaller  businesses  to  produce 
metric  items.  It  is  often  necessary  to  talk  to  several 
people  to  get  a  comprehensive  picture  of  the  large 
corporat ' ^n 1 s  use  of  small  businesses  in  supplying  metric 
parts. 

•  For  even  the  major  converters  to  metric  —  such  as  the 
automobile  and  agricultural  equipment  manufacturers  — 
metric  is  not  a  prominent  activity*  It  is  down  in  the  noise. 

t  There  is  often  a  symbiotic  relationship  between  a  large 
corporation  and  its  suppliers  regarding  metric  products, 
developed  out  of  mutual  self  interest.  For  example  many 
large  companies  provide  conversion  factors  with  their 
metric  drawings  because  they  know  the  small  businesses  are 
using  conventional  equipment.  They  provide  the  factor  to 
insure  the  part  is  made  to  their  specifications.  In  some 
cases  the  large  company  will  buy  the  mold  or  casting  for 
a  metric  part  and  give  it  to  the  small  business  to  use  in 
producing  its  supplies.  This  is  to  insure  the  part  is  made 
to  the  proper  dimensions  and  is  used  only  for  the  large 
company's  products.  In  either  case  mutual  self-interest 
leads  to  minimal  disruption  in  the  production  of  hard  metric 
products . 

Small  Business  Survey  Revisited 

The  search  for  small  key  businesses  making  substantial  investments 
in  converting  began  by  following  high  probability  leads  in  a  specific 
geographical  area.  As  the  search  progressed  several  of  the  initial 
constraints  —  geographical  location,  size  of  investment  considered 
substantial,  and  independence  from  the  demands  of  large  customers  --  were 
relaxed.  In  addition  the  search  supplemented  high  probability  leads  with 
more  comprehensive  searches  in  areas  that  had  some  possibility  of  producing 
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EXHIBIT  13 


METRIC  ACTIVITY  IN  SUPPLIERS  TO  LARGE  COMPANIES  PRODUCING 


METRIC  PRODUCTS 


FORTUNE  500  COMPANIES  OTHER  LARGE  COMPANIES 


(200) 

I 

I 

I 


TOTAL  METRIC  SUPPLIERS 


NAMED 

(92) 


LARGE  BUSINESSES  SMALL  BUSINESSES 


(30)  (62) 
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metric  products.  The  final  approach  was  to  relax  the  criterion  of  avoiding 
companies  which  had  been  studied  before  by  turning  to  the  previous  survey  of 
small  businesses. 

As  part  of  the  previous  survey  of  small  businesses,  companies  were 
asked  if  they  developed  products  in  metric  sizes.  They  were  also  asked  the 
percentage  of  their  companies'  products  that  were  non-metric,  soft  metric, 
hard  metric,  or  hybrid  metric.  Exhibit  14  summarizes  the  sorting  of  the 
responses  to  the  first  small  business  study;  only  the  manufacturing 
companies  were  corted.  Of  the  227  manufacturers  who  responded,  over 
one-fourth  made  some  metric  products.  These  60  companies  split  between 
those  that  produce  only  soft  metric  products  and  those  companies  that 
made  hard  or  hybrid  metric  products.  The  percentages  under  each  of  the 
headings  in  Exhibit  14  represent  the  percentages  of  each  type  of  metric 
product  reported  by  the  respondents  falling  under  that  heading. 

Letters  were  sent  to  30  companies  making  hard  or  hybrid  products  which 
responded  to  the  small  business  survey  to  see  if  they  would  be  willing  to 
participate  in  this  subsequent  phase  of  the  research.  Of  the  15  responses 
to  this  solicitation,  3  agreed  to  urther  discussion  of  metric.  None  of  these 
companies  made  a  substantial  investment  in  metric  production.  * 

From  the  previous  searches  and  the  re-examination  of  previous  survey 
results  on  manufacturing  small  businesses,  the  project  team  came  to  three 
additional  conclusions: 

•  The  findings  of  these  searches  generally  support  the  conclusions 
of  the  previous  survey: 

-  the  primary  motivation  is  customer  demand. 

-  few  problems  are  encountered  with  conversion. 

-  a  routine  approach  to  conversion  prevails. 

•  These  searches  found  about  the  same  proportion  of  small 
manufacturers  producing  hard  metric  products  as  the 
previous  survey.  Using  a  stratified  random  sample,  the 
previous  survey  found  26%  of  manufacturing  small  businesses 
produce  hard  metric  products.  This  report's  non-random  searches 
found  30%  of  small  business  manufacturers  producing  hard 
metric  products. 


*  These  three  unproductive  contacts  are  not  included  in  the  overall  totals 
of  businesses,  small  businesses,  or  metric  small  businesses  contacted. 
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MANUFACTURERS'  PATTERN  OF  RESPONSES  TO  SMALL  BUSINESS  SURVEY: 
TYPE  AND  PERCENTAGE  OF  METRIC  PRODUCTS 


MANUFACTURERS 

(227) 


HARD 

HARD  /'rlYBI  RD 

HARD/SOFT 

HARD/HYBRID/SOFT 

HYBRID 

HYBRI D/SOFT 

SOFT 

02) 

(2) 

(6) 

(2) 

(6) 

(3) 

(23) 

100%* 
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10%/50% 

5%/5%/5% 

100% 

40%/ 10% 

90 
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1/1/1 

50 

5/5 

30 

10/5 

50 
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20 
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10 
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Percentage  of  respondent's  products  that  are  hard,  hybrid,  or  soft  metric. 


•  The  previous  survey  reports  of  a  "modest  but  significant" 
amount  of  metric  conversion  among  all  small  businesses. 

•  For  manufacturing,  "modest  but  significant"  is  a  major 
overstatement.  Review  of  the  first  survey's  data  reveals 
that  most  companies  produce  less  than  10%  of  their  products 
in  metric.  Many  produce  less  than  5%.  This  minor  amount 
of  metric  production  coincides  with  the  study's  finding  of  a 
widespread  but  shallow  capability;  less  than  1%  of  the 

161  companies  contacted  made  a  substantial  investment  in 
converting  to  metric. 

Substantial  Investors  Revisited 

The  search  for  small  businesses  which  have  made  substantial  investments 
in  conversion  to  metric  revealed  that  seven  companies,  0.8%  of  the  868 
small  companies  contacted,  met  the  criteria  of  having  made  a  substantial 
investment  and  successfully  metricated.  Those  seven  companies  were  the 
subject  of  more  in-depth  study  concerning  their  investments,  the  relative 
importance  of  the  investment  to  the  company,  the  problems  encountered  in 
conversion,  and  other  aspects  of  conversion.  From  contacts  with  these 
it  v/as  found  that: 


Substantial  Investors 
(7) 


by  the  Company 
(4) 

Vignettes  of  the  conversion  experiences  of  the  three  substantial  investors 
are  presented  in  Exhibits  15  and  16.  The  experiences  of  the  other  four  are 
similar  to  those  of  the  insubstantial  investors  described  throughout  this 
report. 
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EXHIBIT  15 


VIGNETTE  A:  SUBSTANTIAL  INVESTMENTS  IN  CONVERTING  MARKING  EQUIPMENT  TO  METRIC 


XYZ  Marking  Corporation* 

XYZ  makes  equipment  to  stamp  labels  on  stainless  steel  silverware, 
rolled  steel,  or  other  steel  products.  For  use  overseas,  these  machines 
must  be  able  to  accept  metric  dimensions  as  well  as  to  produce  metric 
lettering. 

About  15-20%  of  their  business  is  metric,  solely  in  response  to  demands 
from  overseas  customers.  They  have  actively  sought  this  overseas  business 
for  the  last  8-10  y.irs.  At  first,  XYZ  worked  in  metric  only  sporadically; 
lately,  it  has  been  m^re  continuous,  producing  new  metric  machinery  and 
making  replacement  parts  for  their  older  metric  machinery.  They  usually 
sell  their  metric  products  to  foreign  contractors  who  are  building  plants 
overseas . 

Their  costs  for  producing  metric  marking  machines  primarily  come  from 
converting  the  dials  on  several  of  their  machines,  around  $2,000  for  ten 
machines,  and  from  purchasing  a  computer-controlled  milling  machine  for 
$40,000.  While  this  machine  can  also  produce  to  customary  dimensions,  it  is 
primarily  used  (70%)  for  metric  production.  The  costs  for  conversion  are 
around  $60,000  by  their  estimate. 

XYZ  has  more  than  50  and  less  than  100  employees.  Their  average  yearly 
expenditure  on  new  capital  equipment  is  between  $50,000  and  $100,000.  Their 
metric  investment  is  between  10%  and  20%  of  their  five  year  capital 
expendi tures . 

They  have  had  few  problems  converting  to  metric.  Their  biggest 
problems  were  in  the  beginning  when  they  had  to  make  a  few  machines  over 
because  of  mistakes  in  production.  That  is  no  longer  a  major  problem. 

They  converted  voluntarily  to  get  the  overseas  business.  They  do  not 
see  everyone  in  their  industry  going  to  metric. 


*  We  have  changed  the  names  of  the  companies  because  they  have  not  had 
the  opportunity  to  review,  modify,  or  revise  these  accounts. 
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VIGNETTE  B:  SUBSTANTIAL  INVESTMENT  IN  CONVERTING  BOTTLING  TO  METRIC 


ABC  Bottlers 

ABC  bottles  a  soft  drink  for  a  large  conglomerate,  its  only  customer. 

They  rely  on  the  conglomerate  for  all  the  R&D  and  management  costs;  the 
conglomerate  tells  them  what  they  want  done  and  how  they  want  it  done. 

The  one  and  two  liter  bottles  are  big  sellers  in  the  soft  drink  market. 

ABC  was  able  to  use  existing  filling  equipment  to  fill  these  sizes.  However, 

ABC  has  spent  $70,000  converting  other  aspects  of  its  bottling  line  to  take  on 
the  one  and  two  liter  size  bottles. 

A  key  point  here  is  that  these  are  regular  costs  for  any  conversion  to 
any  different  bottle  size.  About  one-half  the  cost  ($30,000)  was  for  a 
deiaser  --  a  device  that  removes  the  empty  bottles  from  their  case.  Their 
old  decaser  car.  inly  handle  glass  bottles;  one  and  two  liter  bottles  are 
plastic.  According  to  ABC,  the  fact  that  the  new  bottles  are  metric  means 
nothing  to  the  bottler,  only  that  they  are  plastic  and  a  different  size. 

ABC  has  less  than  50  employees.  They  spend  about  $100,000  a  year  on  new 
capital  equipment  or  between  one-half  and  one  million  dollars  over  five  years. 
Their  investment  in  metric  is  thus  between  7%  and  14%  of  five  year  capital 
investments. 

EFG  Bottlers 

EFG  Bottlers  bottles  many  kinds  of  soft  drinks  for  many  different  customers. 
They  do  not  make  the  bottles  or  the  contents;  they  only  put  the  drink  in  the 
bottles.  A  growing  proportion  of  their  business  involves  metric  size  bottles. 

The  one  and  two  liter  bottles  are  a  hot  item  in  the  soft  drink  industry. 

To  keep  up  with  the  industry  trend,  EFG  bought  a  $200,000  machine  that 
would  fill  two  liter  bottles.  Some  companies  could  change  existing  equipment  to 
fill  the  two  liter  bottles;  EFG  could  not. 

EFG  Bottlers  has  between  100  and  200  employees.  They  spend  an  average  of 
$200,000  a  year  on  new  capital  equipment  or  one  million  over  five  years, 
making  the  investment  in  the  filler  20%  of  a  five  year  investment. 

They  had  no  problems  with  the  conversion. 

To  get  a  better  idea  of  the  costs  involved  in  bottle  conversion,  we 
interviewed  a  manufacturer  of  bottling  machinery. 

Bottling  Machines,  Inc. 

Bottling  Machines  made  EFG's  two  liter  filling  machine.  According  to 
Bottling  Machines,  the  fact  that  it  is  for  a  two  liter  bottle  is  not  a  key 
point.  It  is  a  question  of  large  versus  small  bottles.  If  a  machine  only 
fills  small  bottles,  you  either  need  to  buy  a  machine  that  fills  large  bottles 
(half  gallon  or  two  liter)  or  convert  your  small  machine,  possibly  by  using 
every  other  spout  so  it  can  accommodate  the  larger  bottles.  It  does  not 
matter  whether  the  large  bottle  is  64  ounces  or  two  liters;  the  key  distinction 
is  large  or  small.  To  put  the  two  liter  bottle  on  a  64  ounce  line,  there 
might  be  $5,000  of  changed  parts  for  the  bottle  filler  and  other  routine 
change  costs  up  and  downstream  on  the  bottling  line. 


Contacts  with  these  "substantial  investors"  lead  to  some  further 
conclusions : 

•  The  percentage  of  small  businesses  making  substantial  investment  in 
metric  is  less  than  1%  of  those  contacted. 

•  It  is  difficult  to  isolate  what  costs  are  strictly  related  to 
metric.  All  three  substantial  investors  purchased  machinery 
that  accommodates  customary  as  well  as  metric  measurements. 

They  bought  the  machines  for  their  metric  business  but  could  use 
the  machine  for  their  customary  work. 

•  The  three  substantial  investors  spent  between  10%  and  20%  of  their 
estimates  of  their  five-year  capital  investment  in  converting  to  metric. 
The  other  four  companies  spent  less  than  5%. 

•  Much  of  conversion  for  the  seven  investors  depends  on  servicing 
foreign  machinery. 

•  The  seven  split  about  evenly  between  those  that  converted  to 
seek  export  markets  and  those  that  converted  to  hold  their 
customers'  business. 

•  Even  among  substantial  investors,  there  is  still  a  large  amount 
of  work  in  customary  units  in  the  factory. 

•  Much  of  the  production  by  seven  substantial  investors  is  hybrid, 
metric  to  fit  with  foreign  metric  machines  but  customary  in 
internal  structure. 

Overall  Findings 

From  contacts  with  1,161  companies,  three  general  findings  emerge: 

•  Seven  of  every  ten  small  companies  contacted  worked  only  in 
customary  units.  (See  Exhibit  17.)  Any  orders  received  and  any 
products  produced  are  measured  in  customary  units. 

•  Of  the  257  metric  companies  contacted,  the  overwhelming  majority 
produced  metric  products  on  the  basis  of  insubstantial  investments. 

In  some  cases  the  investments  were  for  tools  --  taps,  dies, 
micrometers,  lathe  screws,  gauges.  In  other  cases  the  investments 
represented  the  time  spent  converting  the  occasional  metric  order 
into  customary  units  for  production  on  customary  machinery;  while 
the  product  was  metric,  the  process  was  customary. 

•  Fewer  than  1%  of  the  small  companies  contacted  claimed  a  substantial 
investment  in  converting. 


t 
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EXHIBIT  17 


DISTRIBUTION  OF  RESPONSES  TO  ALL  SEARCHES 


LARGE 


TOTAL  CONTACTED  * 


(1161) 


CUSTOMARY  MANUFACTURERS  METRIC  MANUFACTURERS 


(611) 


(257) 


ALWAYS  METRIC 

(29) 


INSUBSTANTIAL 

INVESTMENT 

(221) 


SUBSTANTIAL 

INVESTMENT 


(7) 


*  See  Exhibit  9  for  explanation  of  these  categories 
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While  the  primary  purpose  of  the  search  was  to  locate  key  companies  for 
subsequent  research,  information  was  gathered  on  the  status  of  conversion  in 
different  manufacturing  industries.  Eleven  industry  groupings  within 
manufacturing  were  searched,  which  the  evidence  suggested  would  be  most 
likely  to  have  metric  activity.  Early  in  the  search  it  became  clear  that 
chemical  production  was  not  likely  to  be  a  source  of  substantial  investment 
in  conversion;  the  key  costs  for  metric  conversion  in  the  chemical  industry 
are  in  changing  sc  ’es  and  associated  billing  and  ordering  forms.  Any 
conversion  of  packagin'1  for  the  chemical  industry  would  show  up  in  the  paper 
and  allied  products  industry  or  the  fabricated  metal  products  industry. 

Companies  in  108  of  the  236  four  digit  SIC  codes  covered  by  the 
remaining  10  manufacturing  industries  were  contacted.  Most  of  the  codes 
covered  were  in  fabricated  metal  products  (major  industry  group  34), 
machinery  -  except  electrical  (35),  measuring  instruments  (group  38), 
transportation  equipment  (37),  primary  metals  (33),  paper  and  allied 
products  (26),  and  electrical  and  electronic  machinery.  The  four  digit 
bit  codes  not  covered  were  (a)  dominated  by  large  corporations  in  the  areas 
we  searched  (motor  vehicle  and  passenger  car  bodies  -  SIC  3711,  for  example); 
(b)  not  covered  in  the  sources  used  for  the  searches  (typewriters  -  SIC  3572, 
for  example);  or  (c)  were  not  considered  likely  to  have  substantial  metric 
activity  (games,  toys,  and  children's  vehicles  --  except  dolls  and  bicycles, 

SIC  3944,  for  example). 

The  status  of  conversion,  as  reflected  by  contacts  with  small  and  large 
businesses  in  manufacturing  industries  is  presented  in  Exhibit  18.  The 
exhibit  is  organized  by  4  digit  SIC  codes.  The  left  hand  column  lists  all 
the  codes  for  the  major  industry  groups  that  were  covered  (see  Exhibit  6).  The 
next  column  lists  the  specific  industries  (4  digit  codes)  in  which  companies 
were  contacted.  Following  that  is  a  column  giving  the  project  team's 
judgment  on  whether  there  is  some  (M),  little  (m),  or  no  (C)  metric  activity. 
The  remaining  three  columns  indicate  what  others  have  said  about  the 
presence  or  possibility  of  conversion  in  the  specific  industry. 


The  GAO  study  of  the  implications  of  the  adoption  of  the  metric  system 
was  used  throughout  the  analysis  to  gain  insights  on  the  costs  and  benefits 
of  conversion.*  It  was  not  incorporated  into  Exhibit  18  for  several  reasons 

•  The  report  did  not  lend  itself  to  easy  interpretation  of  the 
status  of  conversion  in  the  different  industries.  General 
phrases  such  as  "mixed,"  "little  demand,"  or  "just  beginning" 
were  used  frequently.  It  was  not  clear  if  these  descriptions 
referred  to  planning  or  production. 

•  The  industries  discussed  cover  only  a  portion  of  the  manufac¬ 
turing  SIC  codes  considered  in  this  analysis. 

•  The  comments  on  status  of  conversion  were  quite  similar  across 
industries  --  little  or  no  activity. 

A  brief  review  of  the  table  indicates  a  sizeable  amount  of  metric 
activity  in  the  machinery  and  fabricated  metal  products  industries. 
Significant  conversion  is  also  taking  place  in  the  rubber  and  plastics 
industries.  There  was  less  conversion  than  expected  in  the  transportation, 
instruments,  and  electrical  machinery  sectors.  Primary  metals  revealed  a 
large  amount  of  conversion  activity.  It  should  be  noted  that  these 
observations  are  based  on  contacts  with  a  few  companies  in  each  industry  — 
mostly  in  Pennsylvania  and  Maryland.  Further  investigation  of  the  status 
of  conversion  in  different  industries  could  be  useful  to  the  USMB's 
mission. 

A  summary  of  conclusions  from  this  study  was  presented  at  the 
beginning  of  tnis  report. 


*U.S.  General  Accounting  Office,  Getting  a  Better  Understanding  of  the 
Metric  System  -  Implications  if  Adopted  by  the  United  StatesT CEO- 78- 128 
(Washington,  D.C.:  U.S.  Government  Printing  Office,  October  20,  1978). 
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EXHIBIT  18 

LEVEL  OE  METRIC  ACTIVITY  IN  SELECTED  INDUSTRIES 


MANUFACTURING  INDUSTRIES  MANUFACTURING  INDUSTRIES 
LIKELY  TO  HAVE  METRIC  ACTIV.  CONTACTED  IN  OUR  SEARCH 


■  PATE*  AND  ALLIED  PRODUCTS 
HI  Pit*  Mill* 

MU  Palp  a i its 

Mi  Paper  MHta,  Except  B«l14lng  Paper 
Mil  Piper  ■lilt,  except  bonding  paper 
MS  Paper  Ward  Milt* 

Mil  Paperboard  mill* 

M4  Mia*.  Can**' ted  paper  Predict* 

M4|  paper  coattag  a  ad  gliilag 
M4|  Envelope* 

Meg  Riga,  except  textllt  be 

MU  Dlr-cot  paper  aad  board - — 

*U  Preaaed  and  molded  palp  gpodi 
M4T  SaetUrr  paper  prod  a  eta 
M4|  ^tatlobery  prod  a  eta 
M4f  Converted  paper  prodocti,  ne<— — 

Ml  Paperboard  CenUlneea  and  Bata* 

Ml|  folding  paperboard  box  ex— - - —• 

MJ|  Ret  ap  paperboard  boxe* 

Mil  Co rm ga ted  end  aolld  fiber  bo xee 
Mig  (UolUry  food  container* 

Mil  fiber  etna,  druma  A  tlmllar  prodnetr 
Ml  Building  Paper  and  Board  Mltla 
Mil  Building  paper  and  board  tnllla 


RESULTS  FROM  SEARCHES 


REPORTS  OF  METRIC  ACTIVITY 


OUR  SEARCH 


CHEMICALS  AND  ALLIED  PROD-' 
UCTS 

RUBBER  AXD  MI3G.  PLASTICS 
PRODUCTS 
Ttra*  a*d  Inner  TnWa 

Tlrna  and  farter  fTTbe* - — - 

Rabber  sad  Plaattea  F#«tw«ag 
Robber  and  pUetk*  footgear 
Rerlalaied  fUbbar 
Recta  Hard  robber 

Rabber  aad  PlMtlea  H«*a  and  Belting 
Robber  aad  pUvClna  boa*  aad  betting — - 
fabricated  Rabber  Trade  eta,  tee 
fabricated  rubber  prod  acta,  aec 
Mlaeeftaaeaaa  PTaatka  PradbrU 
Mlarvllaaeotaa  pUeOca  prodaeba - 


2631 -Paperboard  mills 

2643-Bags,  exc.  textile 
•2645-Die-cut  paper/board 

2649-Converted  paper  prod 
2651-Folding  pap.  boxes 

2655-Fiber  cans,  drums... 


28-Chemicals/Allied  Prod, 
(see  text) 


3011-Tires  &  Inner  tube- 


3041  -Rubber/pl as .  hose. 


3079-Misc.  Plas.  prods. 


OUR  SEARCH:  M  =  some  metric  activity;  several  companies  produce  hard 
metric  products;  insubstantial  investment 

m  =  little  metric  activity;  one  or  two  companies  produce  hard 
metric  products;  produce  metric  using  customary  units. 

C  =  Products  produced  and  measured  in  customary  units;  some 
dual  labelling  but  for  all  pruposes  no  metric  production. 

NBS :  *  *  Included  in  the  list  of  Industries  likely  to  be  affected  by 

metric  conversion  contained  in  U.S.  Metric  Study  report 
The  Manufacturing  Industry  (1971). 

ANMC:  Letters  refer  to  High,  Medium,  or  Low  levels  of  sector  planning 
according  to  ANMC  Sector  Status  Update  (4/81). 

USMB  FILES:  X  =  a  review  of  material  in  USMB  files  indicates  some  metric 
activity.  This  activity  ranges  from  hard  metric  products 
to  dual  labelling  or  planning  future  conversion.  This 
listing  is  more  inclusive  than  our  M,  m,  C  categori zation. 


r 
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EXHIBIT  18  (Continued) 


LEVEL  OF  METRIC  ACTIVITY  IN  SELECTED  INDUSTRIES:  RESULTS  FROM  SEARCHES 


I 

I 

i 


ikiM 


[manufacturing  industries 
likely  to  have  metric  activ. 


sn 

Mil 

ui 

mi 

i m 

m 

am 

1X4 

mi 

m 

i»i 

mi 

1234 

SCI 

SH 

mi 

i*i 

mi 

1244 

fill 

127 

1271 

1271 

1271 

1274 

1271 

m 

12S1 

121 

mi 

im 

ins 

im 

12* 

mf 

3399 


STONE*  CULT.  AND  GLASS  PROD. 

ucrs 
FUl  GU#a 
F>t  flaw 

GUm  m4  Glumn,  Preaaa 4  or  Sin 

OIlM  COotBlOIIC  """" 


Priaaed  «ad  blow*  gU«,  mc 
PredacU  af  NrctuMd  GUm 
PradMti  of  parchaaed  gtaM 
Cm«t,  Hydraalk 

Oamat,  bydraaHc  — —  —  1 

SmiiraS  CUy  PradaeU 
Brick  tod  atrartortl  day  UM 
Cntalt  wall  a  ad  floor  tIU 
Clay  rrfrtetortea 
Stroctaral  cUy  prodocta,  aoe 
Pottery  a  ad  ReUted  Prodacta 
▼Ureoaa  plonblac  6  x  to  re# 

Yltreoa#  eMna  food  otearil# 

Floe  eaithcawato  food  BteaoUa 

Porcelain  electrical  •applies 

Pottery  prodocta,  aoc 

Caacrtta  Gm<a>  a  ad  fleeter  Predict* 

Ooacmo  block  and  brick 

Ooaerete  prodocta,  aoc 

lUady- nixed  coacrata 

Lib# 

Oypaaa  prodoota 

Cat  9(«m  and  Swm  PndacU 

Cat  atoaa  aod  aUmt  prodocta 

Mloc.  NoasetallU  Mineral  PrWadi 

Abrasive  prodocta 

Aabeotoo  prodocta 

Gaskets,  parkin*  tad  trail  o*  derie#a - 

Minerals,  groaod  or  treated 
Mineral  wool 
NoocUy  refractories 
NoometalHc  alnnl  prodocta.  mc 


SS 

291 

itti 

mi 

ms 

nil 

an 

SB 

uti 

tttt 

B24 

tm 

» 

mi 

mi 

mi 

ttM 


PRIM  ART  METAL  INDUSTRIES 
Blast  Fanaco  and  Saak  Steal  Prod  act* 
Blast  fomaceo  and  at  eel  mill* 

Elect  ronetallarilcal  p  rod  acta— 

Steel  wire  aod  mated  prodocta 
CWd  la  lab  Is*  of  Meal  aba pee  - 
•teal  pipe  aad  ta bea¬ 


ten  and  Steel  Fowodriaa 

Gray  Iron  foaadilea 
Malleable  Im  foasdriM 
SteM  lanetkeM  foaadrlM 
Steel  foaadrteA  i 


PHrnry  Neofarrooa  MetaU 
Primary  copper 
Primary  load 
Primary  alae 
Primary  alamlaam 
MM  Primary  aeaferma  m#*)*  Me 
m  flora  adary  NowfarroM  MetaU 
M4I  Soeoadary  aoafarroM  metala~ 

*  Noafmroaa  Rod  Up  aad  Draw^ 

Oil  Copper  rolltM  «M  drawl#*, 
mi  Alamlaam  ateat,  Mala,  aad  i 
MU  Alamlaam  eitroded  proda 
IMS  Alamlaam  relila*  eud  drawta*.  aoc- 
«4  NoafarroM  rolllae  aad  drawtac  i 
Mil  Naaftmai  wira  drowtaf  A  i 
m  Hiafann  Poaadrloa 
mi  Alamlaam  fbaadri  _ 
mi  ■fam.^bmat,  aad  capper  I 
MU  Noaferma  foaadrioA  aec^  ^ 

m  MbeoflaaoaM  Primary  NiW  Pndwte 
MW  Metal  Mat  tvaallap  ^ 

MU  Primary  metal  yeodacte,  aae 


manufacturing  industries 
contacted  in  our  search 


3221-Glass  containers 


3241 -Cement,  hydraulic 


3293-Gaskets,  packing... 


3312- Blast  furnaces/mills 

331 3- El ect-metal .  prods. 

3316- Cold  finishing 

3317- Steel  pipes/tubes 


3325-Steel  foundries  nec 


3341 -Secondary  Nonferr. 

3351 -Copper  rolling/draw. 

3353- Alum,  sheet/plate... 

3354- Alum,  extruded  prod. 

3355- Alum,  roll ing/draw. 

3356- Nonfer.  roll  1ng/draw|, 

3357- Nonfer.  wire  draw... 

3361- Alum,  foundries 

3362- Brass/bronze/copper 
3369-Nonfer.  foundries 


REPORTS  OF  METRIC  ACTIVITY 


OUR  SEARCH 
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EXHIBIT  1 8  (Continued) 


LEVEL  OF  METRIC  ACTIVITY  IN  SELECTED  INDUSTRIES:  RESULTS  FROM  SEARCHES 


MANUFACTURING  INDUSTRIES  JmANUFACTURING  INDUSTRIES 
LIKELY  TO  HAVE  METRIC  ACTlV.  CONTACTED  IN  PUR  SEARCH 


u  fabricated  metal  product* 

Ml  M«t*l  Cam  u4  CMUte«n 

MU  Met»l  - - —  ■ 

Mil  HrUl  b*rret«,  drama,  tad  palla 
Ml  Citiarr,  B«»d  T*«Uk  *»d 

Mil  Ellery 

MU  THod  iod  rdf»  tool*.  »•<— — - 

H2*  H«  nd  mw«  and  mm  blade* -  - - 

n n  Harder*,  n* e  — - — 

U  Plimbinf  tad  Heattftf.  ElMft  P 
1U1  Mrltl  wnltary  war* 
lUl  Plamhln*  flrtln**  tod  brttt  foodt 
lUJ  Hratlftf  equipment.  except  electrle**— — 
Hi  Febrimted  Structural  Metal  Prodtctt 

Slit  ?«br»c*ted  itnictnral  metal  -  - - — 

Mu  Metal  door*,  ttth,  tod  trim  , 

Hu  Fabricated  plate  work  (boiler  dhopaH. 
Hi4  Sheet  metal  work  — 

*U«  Architectural  metal  work  ■— 

H«A  Prefabricated  metal  botldlog* 

MO  Miacelbaaeoua  metal  work  ■  _ 

UT  Vrew  Machine  PrMacta,  Mb,  etc. 

ItJl  Screw  oueblae  pwductl  —  — - —— 

liSJ  n  uta.  onta.  rleeU,  tod  waabera  —  — . 
HA  Metal  Forrtnfs  a*d  Stamping* 

Sti  Itrto  and  reel  forfinjt 
•W  V<m/^rrrjoa  forgloc* 

iiAi  AvrtooaoUrt  vtatnplnf*  —  -  ■  -  - 

Jt.>4  Crowaa  aod  cloeorea< - -  - - -  . 

HAS  Wetai  lUmpfofm,  - - — 

H7  Metal  SerHcaa.  sac 

M/i  P/atJDf  aod  poll  eh  Inf 

HTS  Metal  coatlof  aod  allied  aerrlcea  — -  ■  ■■ 

Ml  Ordnance  tad  Aeccwaorlea,  sec 

J4A1  Small  arma  ammaolttoo 

3  a  mm  ia  it  loo.  *xe.  for  email  ante,  o*e 

UA4  Small  arma 

HO  O-doaac*  and  arcaaairlaa.  mc 
JO  Miac  Fabricated  Meta)  Pr  ad  a  eta 

MW  Steal  except  wire  ■  » 

MM  Vti*ea  4od  pipe  flttlaff  —  ■  — — 

HAS  wire  eprlof* - - 

504  M!ae  fab  H  rated  wire  prod  a  eta 

107  Metal  foil  and  leaf  ****'—■ 

MN  Fabricated  ptpa  and  Bttlaf -  __ 

JO*  Fabricated  ateul  prodocta,  aac^_ 


■3411 -fetal  cans 
3412-Metal  barrels,  drum. 

l 

3423-Hand/edge  tools  nec 
3425-Hand  saws/blades 
3429-Hardware  nec 

3433-Heating  equip.... 

3441- Fab.  struc.  metal 

3442- Metal  doors,  sash... 

3443- Fab.  plate  work 

3444- Sheet  metal  work 
3449-Misc.  metal  work 

3451- Screw  mach.  prods. 

3452- Bolts,  nuts,... 

3465- Automotive  stamp ings 

3466- Crowns  &  closures  j 
3469-Metal  stampings  nec 

3479-Metal  coati ng/sves . 


3493- Steel  springs,... 

3494- Val ves/pipe  fittings 

3495- Wire  springs  | 

3496- Misc.  fab.  wire  prod, 

3498- Fab.  pipe/fittings 

3499- Fab.  metal  prods. 


’rr~~  1 

REPORTS  OF  METRIC  ACTIVITY  j 

OUR  SEARCH 
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EXHIBIT  18  (Continued) 

_ LEVEL  OF  METRIC  ACTIVITY  IN  SELECTED  INDUSTRIES:  RESULTS  FROM  SEARCHES _ 

MANUFACTURING  INDUSTRIES  MANUFACTURING  INDUSTRIES - REPORTS  OF  METRIC  ACTIVITY - 

LIKELY  TO  HAVE  METRIC  ACTIV.  CONTACTED  IN  OUR  SEARCH  OUR  SEARCH  NBS  ANMC  USMB 

FILES 


M  MACHINERY,  EXCEPT  ELECTRICAL 
Ml  E fefiitm  and  Tbrbi»*a 
Mil  Tarbto**  tod  « orb  In*  f*o*r*t*r 
111*  Internal  eomboatkio  enfloa*  Me 
I&J  Farm  u4  Garda*  M*chl»«rr 

ISO  Pan*  marblDery  tod  rqolpmmt - — 

1314  La  wo  tod  fan}**  *qoJpm«*t-~  — - 

MS  C«*«lr*rLUa  and  R*l>  Ud  Mackfeaary 
1SSI  Cootiructloo  macblb*;.  — ~ 

IMS  M lolof  machinery—--  _ ___ 

1S11  Oil  field  machinery-. _ _ 

1334  Elevator*  and  movltjf  ttalrwaya 
ISIS  Conveyor*  tod  oooveylnf  eqolpment  - — . 
SSSf  BoHafa.  rraoe*.  tod  moconlli 
1317  Industrial  trocba  tod  tractor* 

S54  Meltlw*rki»f  Mirhlnny 

1541  Mtchlo*  toolt.  metal  cutting  t yp*a* — - 

1341  Machine  tool*,  metal  formlnf  t TP**- - 

1544  Special  diet.  tool*.  Jig*  A  flitore*  ,  _ _ 

1545  Machine  fool  r1g»> 

5541  Power  drive*  band  tool*-— 

1547  Rolling  mill  macblnei>-^_>^~~^'''^''^ 
1S4*  Metalworhlng  m a chip err.  *■ — -  ^ 

135  Special  Industry  Machinery 
1551  rood  product*  mtrhloery^^^ 

UJ7  IVartjf*  mtci>io*rr 

1451  Woodworking  Bicblfry^  _ 

*554  Paper  Industrie*  *ucblneryu^  *— **— ^. 
*555  Prlotlnf  trade*  Buehtorry*,^ 

*55*  #pectal  lodoatry  mtchkiery7oeq^^«^ _ 

154  General  Tnd  a  a  trial  Marhlaltsr^N,. 

1541  Pinup*  and  pomptog  equipment-^ _  > 

1541  B*»  and  roller  be* rtnfa^^^ 

I54J  Air  and  fit  courpraa*or»^^^s*^I>s^  ^ 
1544  Blcneer*  tad  fana-*^^^ 

1345  Imfojtrlal  paftef*#,^^"*^ 

1544  Speed  rbtofera.  drle**^  and  |t«rK 
1547  I  adder  rial  fume  era  tnd  oeena. 

1544  Power  Ira  □ami m ion  equipment, 

154*  Or*  era!  Indue* rtat  machinery,  a*q>\ 

157  OAe*  tnd  C*mp«tWif  MkMmm  V\. 
*571  Typewriter*  \ 

1571  Electronic  convpatlnf  equipment  \ 
1574  CatrdlatlQf  tod  accounting  marbfo**  \ 
1574  8eat«  tnd  balance*,  etc.  laboratory. 

*57*  OAca  machine*,  aefv. 

Ml  Refrigeration  and  Sarelea  MtHilaery  ^ 
1541  A*tovu(lc  mercbaodlelog  aacbfaee 
154}  Commercial  laundry  equipment 
154}  Bitn|e  atfoa  and  bet  tin*  molpaeeet 
15*4  Meaw  rlnf  and  dltpenalnf  pump* 

154*  Indoatry  machinery,  nec  — 

1H  Mlo*.  Machinery.  Eietyt  ElerlriceJ  ~~~ 
15*1  Carburetor*.  pietasa,  rtnfa, 

1549  Moob leery,  except  electrical,  aee^ 


■3523-Farm  mach.  X  equip. 

■  3524-Lawn/garden  equip. 

3531 - Construction  mach. 

3532- Mining  mach. 

3533- Oil  field  mach. 
3535-Conveyors  X  equip. 

.3541-Mach.  tool s .cutting 
-35^2-Mach.  tools,  forming 
■3544-Spec,  dies,  tools... 
■3545-Mach.  tool  acces . 
■3546-Power  driven  hand  t. 
'3547-Rolling  mill  mach. 
"3549-Metal  working  mach. 
-3551-Food  products  mach. 
■3553-Woodwork  mach. 
'3554-Paper  ind.  mach. 
'3555-Printing  ind.  mach. 
'3559-Spec.  ind.  mach. 

'3561 -Pumps  and  equip. 

■  3562-Bal 1  &  roller  ... 
'3563-Air  &  Gas  compressor: 
;  3564-Blowers  X  Fans 
^565-Ind.  patterns 

3566-Speed  changers... 
'3567-Ind.  furnaces/ovens 
|  3568-Power  transmissions 
'3569-Gen.  ind.  mach. 
'3576-Scales  X  balances 
'3579-Office  machines 
'3585-Refrig.  X  heating 

■  3589-Serv.  ind.  mach. 
■3592-Carburetors,  pistons 
'3599-Mach.  exc.  elect. 


more 
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EXHIBIT  18  (Continued) 


LEVEL  OF  METRIC  ACTIVITY  IN  SELECTED  INDUSTRIES:  RESULTS  FROM  SEARCHES 


MANUFACTURING  INDUSTRIES  I MANUFACTURING  INDUSTRIES  |  REP0RTS  OF  METRIC  ACTIVITY 


LIKELY  TO  HAVE  METRIC  ACTIV. 1  CONTACTED  IN  PUR  SEARCH  OUR  SEARCH 


NBS  ANMC 


ELECTRIC  AND  ELECTRONIC 
EQUIPMENT 
Ctortrie  DUtHhetnf 
Transformers 

»wi  k*  b  cm  r  a  od  *w  1  t«Mo«  M  a  ppw  ra  twt 
EWcirtc*!  Industrial  A^aritu 
Motor*  and  pMnttin 
I  adore  rial  cor*  mis 
WHding  apparatus.  alectrie 
Carbon  and  graph**  products 
EVctriv-a !  lod  ob  rial  appanatoa,  dm 
H»«k  hold  Appliance# 

Bern  *r  bold  rooking  equipment  • 

Household  refrigerator*  and  frtf*ar» 
Household  lauodry  equipment 
Electric  bouaewtire*  and  fan# 

Hooaaboid  vacuum  cleaners 

Srwlog  machines 

Boov-hoid  appliance*.  nee 

Electric  Lighting  and  Wlriaj  Equipment 

Electric  lumps 

Curreot  farming  wiring  darfcaa 
Notx-ur  rent -c*  Trying  wiring  dseicus 
K-?«4Jentlal  lighting  flituraa 
;  *nmerrut  lighting  fliturea 
VrOkniar  lighting  equipment 
Lighting  eqnMmeot,  nee 
Rid  e,  and  TV'  Retailing  Equipment 
Rai'  jin.iTV  receiving  sets 
Phonograph  record# 

Oo*a  m  unirat  Ion  Equipment 
Tele I’lh i-wv  and  telegraph  apparatus  " 
Fudio  and  TV  cotoroonl ration  eqolpoieat 
Electronic  Component*  and  Accessories 
Electron  tube*,  receding  typ* 

C'amode  ray  television  picture  tube* 

Elect non  tube*,  transmitting 
Setnirondurtoru  and  related  devices  — 
Electronic  ca  pad  tor* 

Elect  rnni<-  realatora 
Electronic  colla  and  transformer* 

Electronic  connectors  — 

Electronic  remponenta,  nrr~~ 

Mia*.  Electrical  Equipment  A  Supplies 
Storage  batteries 
Primary  batteries,  dry  and  wat 
X  ray  apparatoa  and  tube*  ■  **"  " 

Eogloe  electrical  equipment 
Electrical  equipment  A  roppUsa,  ; 


3622- Industrial  control s 


3631  -Household  cooking 


3644-Noncur.  carrying... 


TRANSPORTATION  EQUIPMENT 
Voter  Vehicle#  and  Equipment 
Muter  vehicle#  ar.  |  oar  bodies 
T  ruck  a  nd  bu#  bod  1  f*  " 

Motor  vehicle  pa  rt»  and  JCCeiUOftap- 
Truck  trailer* 

Aircraft  and  Part* 

Aircraft 

AJrrm  ft  engine*  and  engine  parts 
Aircraft  equipment,  net^1  ~ 

Ship  and  Beat  Building  and  Repairing 
Ship  building  and  repairing 
Float  building  and  repairing 
Railroad  Equipment  ^ 

Railroad  equipment 
M  star  cycles,  Bicycles,  and  Part* 

'lot'  rrr.-'aa.  blrydes,  and  parts 
Oydrd  Mi  as  ilea.  Space  Vehicle*  Parts 
Guided  ajisslle#  and  epace  veto  kiss 

•pace  p  copal  do*  an  It#  and  parts _ 

■pace  vthkria  equipment,  u#rt  “  "" 

Mlacailaneaus  Tr*n#p*rl*tl*p  Equip* 
■ant 

Travel  trailers  tag  ca«yan" 

Tasks  and  unit  ewpwwm 
Tsar  ^rtatloa  raulpmest,  Mt 


I 


3661 - Tel.  &  TeT.  apparat 

3662-  Radio  A  TV  comm. 


3674-Semiconductors . . . 

3677- Elec,  coils  &  trans 

3678- El ectronic  connect. 

3679-  "  components 

3693-X-ray  apparatus 
3699-Elec,  equip/supply 


3713- Truck  &  Bus  bodies 

3714- Motor  Veh.  parts... 


3728-Aircraft  equip. 


3743-Railroad  equip. 


3769-Space  veh.  equip. 
3792-Travel  trailers.. 
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EXHIBIT  18  (Continued) 


LEVEL  OF  METRIC  ACTIVITY  IN  SELECTEO  INDUSTRIES:  RESULTS  FROM  SEARCHES 


MANUFACTURING  INDUSTRIES 
LIKELY  TO  HAVE  METRIC  ACTIV. 


MANUFACTURING  INDUSTRIES 
CONTACTED  IN  OUR  SEARCH 


Ml 

Mil 

Ml 

«n 

wa 

M24 

M» 

un 

M 

Mil 

M4 

U41 

IMI 

Mil 

MS 

MSI 

M4 

IMI 

Mt 

MT» 


INSTRUMENTS  AND  RELATSD 
PRODUCTS 

Engineorlag  M  Sclmtlic  Inatramonta 

Engineering  A  aclentlflc  ln*trome*t*~ - 

Meoaorlng  and  ConLreltlng  Drvk«a 

Environmental  control# 

control  Inatrummta - - 


1*1 

1*11 

JIM 

MIS 

1*1 

1*11 

1*4 

1941 

1944 

1*49 

l*S 

MSI 

3*91 

MSI 

ms 

3*4 

1*41 

3*41 

3*41 

3*44 

399 

J**l 

3991 

3994 

3994 


Mold  meter?  txA  coutr'Vci 
Inetromeat*  to  bmid'i  electricity— — — 
Mm  run  of  *  controlling  device*.  d«n 
Optical  Initmmont*  and  l»na** 

Optical  Inetrument*  and  leoaee 
Medical  Instrument*  and  Soppll** 
iurflcal  sad  medical  Ids!  mm  rat* —  — 
Barctcal  appliance*  aed  aoppite* 

Dental  equipment  and  rapplla#  — 
Ophthalmic  Good* 

Ophthalmic  food  a 

Photographic  Equipment  and  Suppllo* 
Photocrapblc  equipment  and  lupplfoa 
Watch**,  Clock*,  and  Wauhcnaa* 
Watch**.  dock*.  and  wutchc**e* 


MISCELLANEOUS  MANUFACTURING 
INDUSTRIES 

Jewelry,  Sitter  war*,  and  Platad  War* 

JewHrr,  preclooa  metal 
Silverware  tod  plated  war* 

Jeweler*'  material*  k  lapidary  work 

Mnaieal  Inatmmenta 

Mualcal  loatrumeota 

Toys  and  Sporting  Goode 

Doll* 

Game*,  toy  A  and  children**  vehicle* 
Sporting  and  athletic  food*,  hoc 
Pm  A  Pencil*,  Ofllc*  and  Art  Sappllaa 
Pena  and  mechanical  peocUa 
Lead  pencil*  and  art  food  a 

Varklog  device#  — - — . . 

Carbon  paper  and  Inked  ribbon* 

Contain*  Jewelry  and  Notion* 

Contone  Jewelry 
Artificial  flower* 

Batten# 

Needles  plot,  and  fastener* 
Mlacetlaneoo*  Manafactarea 
Broom*  and  bnmbe* 

Sign*  and  advertising  Airplay* 

Bartal  caabeta 

Bari  rnrfac*  floor  covering* 
Mannfactorlag  ladaatrltA  Ht— — - 


381 1 -Eng .  &  Sci .  Inst. 

3823- Process  Control  Inst] 

3824- Fluid  meters . . . 

3825- Inst. /measure  elec. 
3829-Measuring  &  Control 

3841 -Surg.  &  Med.  Inst. 

3843-Dental  Equip/Supply 


3953-Marking  Devices 


3999-Mfg.  Indus.,  nec 


REPORTS  OF  METRIC  ACTIVITY 


OUR  SEARCH 
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